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When production schedules are tight, and economy a 
vital factor, put Wilfley Sand Pumps on the job. 
Wilfley’s 24 hour, trouble-free operation reduces 
downtime to an absolute minimum. Rugged con- 
struction, simplified packingless design and Wil- 
fley’s easy parts replacement guarantee you dollar- 
saving dependability even under the most severe 
conditions. 


Wilfley Sand Pumps may be fitted with inter- 
changeable electric furnace alloy iron, special appli- 
cation alloys or rubber-covered wear parts. Write, 
wire or phone for complete details. 


A. R. WILFLEY and SONS, INC. 
DENVER. COLORADO, U.6.A. BOX 2330 
NEW YORK OFFICE: 122 EAST 42ND STREET, NEW YORK CITY #7, 
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CHIPS ARE DOWN... 
THAT COUNTS 
4 
3 
very Wilfley Installation Is JOB ENGINEERED 


Meeting, Denver 
Hilton Hotel, coinciding with SPE Fall Meet- 
ing. 


Oct. 5, AIME Colorado P 
ing. Talk by AIME President” L. 


Oct. 5-7, AIME Rocky Mountain Con cor 
ference, Utah Section host, Newhouse Hotel, 
Salt Lake City. 


Oct. 5-8, 9th National Conference, Purdue 
University, Lafayette, Ind. 


Oct. 7-8, Third inquennial Alumni Reunion 
of Minnesota hoo! of Mines and Metal- 
lurgy. Open House and technical session, 
banquet-dance; Northwestern vs Minnesota 
football pome, University of Minnesota, 
Minneapolis 


Oct. 10-13, American Mining Congress, Mining 
Show (metal mining-industrica! minerals con- 
vention, exposition), Convention Center, Las 
Vegas, Nev. 


Oct. 17-18, Symposium on Surface snine 
Practices, College of Mines, University o 
Arizona, Tucson, Ariz. 


Oct. 17-19, Blasting Symposium, 
sponsored School of Mines, 
Penns ee State University, and Univer- 
Colorado Schoo! of Mines, 


Oct. 24-25, AIME-ASME Joint Solid Fuels Con- 
ev Daniel Boone Hotel, Charleston, 


Nov. 4, AIME Pittsburgh Section, Off-the-Rec- 
we Penn-Sheraton Hotel, Pitts- 
gh. 


Nov. 4-5, Joint meeting, AIME Central Appo- 
lachian Section West Virginia Coal 
Mining Institute, Greenbrier Hotel, White 
Sulphur Springs, W. Va. 


Texas. 


Nov. 15-16, Anthracite Conference, technical 
and scientific aspects of anthracite utiliza- 
tion, The —— State University, 
University Park 


Nov. 18, American Mining Congress, coal divi- 
Penn theraton Hotel, Pitts- 
gh. 


Dec. 3, AIME Colorado Plateau Section, tech- 
nical meeting, election of officers, WAAIME 
dinner-dance, Grand Junction, Colo. 


Bes. 5, AIME Arizona Section annual meeting, 
Pioneer Hotel, Tucson, Ariz. 


Jon. 18, 1961, Third AIME Mechanical Work- 
ing Conference, “Bar and Sha Products,” 
Penn-Sheraton ‘Hotel, Pittsburgh, Pa. 


Feb. 22-25, International Min- 
ing Research, sponsored U. S. 
of Mines and Missouri Schoo! of Mines and 
Metallurgy, Rolla, Mo. 


2, AIME Annual Ambas- 
and Chase-Park-Plaza Motels, Louis. 


April 10-12, 44th National Open Hearth Steel 
Conference and Blast Furnace, Coke Oven, 
and Raw Materials Conference, Sheraton 
Hotel, Philadelphia. 

sponsored by OME, SPE. 

MS Hotel Sheraton, Philadsiphic. 


April 26-27, AIME Technical Conference on 


High-Temperature Materials, Carter Hotel, 


Cleveland. 


Sept. 17-20, Commemoration of the 50th An- 
niversary of Froth Flotation in the U.S.A., 
sponsored by AIME: Society of Mining Engi- 
neers’ Mineral Beneficiation Division, Cos- 
mopolitan Hotel, Denver. 


Dec. 5, AIME Boston Section, Richards Night. 
Topic: New Developments in Mineral Proc- 
essing. Speaker: Robert M. Gorrels, Professor 
of Mineralogy, Harvard University. 


19th Electric Furnace Contorence, 
Hotel, Pittsburgh, 
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COVER The stripping of a bauxite with a dredge has proven to be 
very effective and economical in Surinam, South America. Cover artist Herb 
McClure has depicted the dredge, named the “Akanswarie”, at work in this 
locale. For pertinent information of this operation, see page 1083. 


FEATURE 


1083 Stripping Overburden with a Dredge 
n G. Cazort, Jr. 


ARTICLES 


1080 New Plan for Unity 
© Will Mitchell, Jr. 


1090 Wire Rope Sideframe Belt Conveyors at Ben Creek No. 2 Mine 
© E. Morgan Massey 


1094 Wage Incentives in Underground Mining 
© Borje O. Saxberg and Roger L. Winter 


1098 Iron Deposits of Wabush Lake, Labrador 
D. Macdonald 


1103 The Mining Industry in Southeast Asia 
© D. F. Coolbaugh 


DEPARTMENTS 


1038 Personnel Service 
1045 Mineral Information Section 
1051 Manufacturers News 


1065 Reporter 
1079 Drift 
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= 1107 SME Bulletin Board 
Around the Seton 
1116 Personals 
1126 Professional Services 


HESE items are listings of the ineering 

Societies Personnel Service Inc. This Serv- 
ice, which cooperates with the national soci- 
eties of Chemical; Civil; Electrical; Mechanical; 
Mini Metallurgical, Petroleum Engineers, is 
available to all engineers, members and non- 
members, and is operated on a nonprofit basis. 
If you are interested in any of these listings, 
and are not Le pam you may apply by letter 
or resume and mail to the office nearest your 
place of residence, with the understanding that 
should you secure a ition as a result of 
these listings you will pay the regular em- 
ployment fee of 60 pct of the first month's 
salary if a nonmember, or 50 pct if a mem- 
ber. Kiso, that you will agree to sign = 
ment fee agreement which will be mailed to 
you immediately, our office, after receiving 
your application. In sending applications 
sure to list the key and job number. 
making application for a position, include 8¢ 
in stamps for forwardi application to the 
employer and for returning when possible. A 
weekly bulletin of engineering positions open 
is available at a subscription rate of $ .50 
per quarter or $14 per annum, payable in ad- 
vance. Local offices of the Personnel Service 
are at 8 W. 40 St., New York 18; 57 Post St., 
San Francisco; 29 £. Madison St., Chicago, 1. 


In addition to the listings below, ESPS maintains 
@ more complete file of general engineering 

itions and men available. Contact nearest 
ESPs office, listed above. The New York office of 
ESPS will be open Thursdays until 7:00 P.M. for 
interviews. 


“> MEN AVAILABLE 


Exploration Geologist or Jr. Engineer, B.S. 
in geological engineering, 1960. Desires 
position in industry, preferably mining geol- 
ogy, or will accept mining engineering. In- 


Easy to hang. Easy to couple. Hard to 


AMERICAN BRATTICE CLOTH 
CORPORATION 


330 Argonne Rd. 
Wersew, Indiana 
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Flexible Ventilation Tubing 


out. 8” to 36” diameters. Also Wire 
Reinforced Tubing. Send for Catalog. 


hni 


t ted in t 1 sales work. Experienced 
in surveying. Location open. M-560. 


Geologist-Engineer, B.S. degree. Qualified 
to direct mineral exploration in U.S. or 
abroad. Experience in bauxite, copper, and 
nonmetallics. Mining experience includes un- 
derground block caving and open pit opera- 
tion. Speak Spanish. M-561. 


Geologist, B.S. in geological engineering. 
Eleven years base metals, mine geology, and 
exploration; 4 years clay and bauxite; ex- 
amination and evaluation of mining deposits. 
Prefer western U.S. M-562. 

Manager, Industrial Engineer, 35. Master's 
degree in business. Twelve years as manager, 
superintendent, industrial engineer, chief 
engineer for medium-sized coal company. 
Experienced all phases underground coal 
mining including property evaluation and 
development. Registered engineer. M-563. 


General Manager-Superintendent, 46. Fif- 
teen years experience in metal mine opera- 
tion, development, and exploration. Last 7 
years in uranium. Hard worker, adaptable, 
gets results. Excellent record of successful, 
low-cost, high-production underground opera- 
tions. Presently employed as manager, avail- 
able on 30-day notice. Prefer U.S. or Canada. 
$12,000. Home: Colorado. Se-1262. 


Geologist, geological engineering, 35. Two 
years supervising drilling and exploration 
crews on foundations and materials for 
Government. Three years assaying for base 
metals, nonmetals, and rare earths for 
Government. A)so summer work in the field 
on oil structures, mapping, survey, dredge 
operations. Prefer foreign. Home: 
Alaska. Se-1489. 


Mining Engineer, E.M. degree, 39. Sixteen 
years production and management experienve 
in underground and open pit mining, ore 
beneficiation, agglomeration coal technology, 
and crushed stone processing. Registered 
professional engineer. Excellent references. 
$10,200. Prefer U.S. or foreign. Home: Min- 
nesota, Se-1847. 


Mining Engineer, E.M. degree, 40. Seven 
years experience including underground 
transitman-surveyor, instrument control, 
mapping and planning, dredging for gold and 
platinum and some concrete technical in- 
spection; for mining and refining companies. 
$6000. Prefer Northwest, West. Home: North- 
west. Se-1441. 


wear 


1960 


$8000 
travel. Location, Chicago area. C8261. 


or mining degree, 30 to 45. 
pilot plant ore dressing operation 
media, 
separation) for iron ore operation. Working 
knowledge of Spanish desirable. 
family housing 
two or three months single status. For open 
pit mine operation. About $9600 plus benefits. 
Peru. Sj-5399-R. 


General Manager or Executive Assistant, 
mining engineer, 51. Capable, responsible, 14 


years diversified management experience. 
Fully experienced in operations, develop- 
ment, and exploration. Good nose for ore. 


$15,000 plus. Any location. Home: Nevada. 
- 1400. 


Geologist, 31. Four years in engineering 
geology, 2 years topographic work. Presently 
responsible for reports concerning raaterials 
and foundations of private projects. $7200. 
Prefer West. Home: California. Se-1530. 


Exploration Geologist, 34. Eight years ex- 
perience acquiring, managing, conducting 
exploration, developing studies for steel 
production, sand and gravel, and under- 
ground mining, $8400. Any location. Home: 
California. Se-1537. 


Geologist, 30. Six years experience explor- 
ing, examination of uranium prospects, in- 
vestigation of mineral prospects, surface and 
underground mapping, surveying, sampling 
on Pb-Zn-Ag, silver, gold, and mercury 
mines. $6500. Prefer western U.S., any. 
Home: California. Se-1511. 


26. Three 
geological 


Geologist, geological engineer, 
years experience in exploration, 
mapping, evaluating, estimating, diamond 
drilling, surveying on iron, molybdenum, 
porphyry copper; open pit and underground. 

Prefer Southwest. Home: Arizona. 
Se-1527. 


Mine Engineer, Geologist, E.M. degree, 26. 
Several years experience including open pit 
design, mining studies, geological and topo- 
graphical mapping, mining claim location, 
surveying, supervisor of exploration, instal- 
lation of sampling equipment, operation of 
uranium mill for mining and milling com- 
panies. $6000. Prefer California. Home: 
Wyoming. Se-1582. 


Mining Engineer, E.M. degree, Four years 
experience mune layout, design, use and 
application of modern coal mining equipment, 
studies of ventilation design and control, 
survey, equipment design, surface facilities, 
exploration drilling for coal and fluorspar 
mining. One year highway construction, 
eae $7200. Any location. Home: Illinois. 

-1647. 


Geologist, geological engineer, 32. Six years 
experience in geologic investigations, sur- 
face and magnetic surveys of iron orebodies, 
nonferrous examinations, underground and 
open pit, for mining and chemical companies. 
$7800. Any location. Home: Utah. Se-1599. 


POSITIONS OPEN 


Plant Superintendent, 30 to 40, for a large 
crushed stone and bituminous concrete manu- 
facturing company. Engineering background 
desired. Salary commensurate with experi- 


ence; excellent benefits provided by com- 
2 Some travel. Location, Pennsylvania. 
1. 


Mining or Metallurgical Engineer, graduate, 
with 1 to 3 years experience, for process 
improvement studies in all phases of phos- 
phate mining operations including prospect- 
ing, reserve evaluation, mining methods, and 


beneficiation. Salary commensurate with ex- 
perience. Location, South. W9453. 


Mining Engineer, B.S. degree, 28 to 38, 


to act in consulting capacity as member of 
central 
grou. analyzing current operations, methods, 
an 

Should have 5 to 7 years experience in both 
underground and strip mining operations and 
experience with dragline operations. $7000 to 


staff of mining and exploration 


recommending changes to be made. 


year. Company will pay fee. 30 pct 


Mine Engineer, graduate, 28 to 35. Five to 


10 years experience including underground 
work, preferably in western mines. 
mine experience desirable, able to carry out 
general mining engineering, 
plan and administer. 
construction supervisor for above and un- 
Gerground pumping and milling plants hand- 
ling gilsonite ore. Will also serve as safety 
engineer. 
mine superintendent. 
depending 
benefits. West. Sj-5444. 


Coal 


supervise men, 
Design, survey, and 


Under chief mine engineer and 
Start $7200 to $9600, 
on qualifications, plus fringe 


Pilot Plant Superintendent, metallurgical 
Experienced in 
(heavy 
jigging, spirals, flotation, magnetic 
Possible 


after employment, after 
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Performance Proved! 


The Model 50T is engineered and built to 

stay on the job. Its 31-cubic yard capacity (struck) 
and consistent performance assure the operator 
high production and low maintenance cost. 
drive, unequaled tractive ability and carrying 
capacity... KW-DARTs stay on the job. 


KW-Darr 30S, 30 ton payload 


Builders of heavy duty trucks since 1903 


1301 North Manchester Trafficway P.O. Bex 321 
Kansas City 41, Missouri, U.S.A. 162 


| 
| 
= — : 
— KW-Daar 50T, 50 ton payload 
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TH I S IS MARION QUALITY No question about it. You can have too much of 


a good thing. Take high bail pull on an excavator, for example. It means nothing until combined with speed. 
} A practical amount of power is necessary...the amount Marion’s variable voltage drives gives you to properly 
balance digging force AND speed to match the bank conditions. And, Marions have the machine weight to 
back up their power output and give long life. Wasted power is almost negligible since the operator can control 
the output to the requirement precisely — within the range of a few horsepower. If you’d like to have more 
bail pull than you'll ever need, we can (like other manufacturers) give it to you, plenty of it. But, at the 
expense of operating speeds, possible coil burnouts, clutch member seizure and high power loss in heat instead of 
useful work. Depends on what you want. We’re betting on economy of operation and we think excavator owners 
are doing the same. Marion Power Shovel Company, Marion, Ohio. A Division of Universal Marion Corporation. 
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Creative research is working for you today at Halliburton! 
In a continuing program of creative research and develop- 
ment, new and better grouting materials and placement 
techniques have been and are being introduced by Halli- 
burton to make pressure grouting more efficient and more 
effective than ever before. Halliburton can meet your grout- 
ing needs with: 
MEN 
... in the field — in the laboratory — on the job. Using 
their extensive knowledge, gained by technical train- 
ing and sub-surface experience, to help you obtain 
better results with the most advanced techniques 
and equipment. 


EQUIPMENT 
... job proven for dependable and convenient meter- 
ing, mixing and displacement of grouting materials. 
MATERIALS 
+. in the widest selection of chemicals and cements 


BACKED BY RESEARCH 


available. Chemical Grouts for placement in a single 
operation — designed for more thorough setting 
throughout the permeable zones than with chemical- 
plus-catalyst, two-step methods. Cement Grouts de- 
signed for continuous placement in connection with 
consolidation and/or plugging of permeable forma- 
tions. Admixes, retarders and accelerators are ayail- 
able for helping to provide greater control in setting 
characteristics and times in various formations. 


Call your nearest Halliburton Pressure Grouting Service 
Division Office and see how this unbeatable MEN-EQUIP- 
MENT-MATERIALS combination... backed by the most 
modern research facilities...can help provide you with 
full-scope service in the field of grouting. 


Write today for your copy of the new “Halliburton Pressure 
Grouting Service” Brochure No. PGS-0002. 


Halliburton is financially able to perform any size grouting job as a prime or sub-contractor. es 


HALLIBURTON 


PRESSURE GROUTING SERVICE 


A DIVISION OF HALLIBURTON COMPANY e DUNCAN, OKLAHOMA 
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The unique parallelogram 
design of Allis-Chalmers 
rippers keeps shanks at 
the most effective angle 
...up... halfway down 
. . . down full depth. 


: 


TOUGH TOOLS 
MATCH TOUGH 
JOB POWER 


Allis-Chalmers rear-mounted rippers maintain most 
effective penetration angle at all depths... up front, 
specially designed bulldozers make most of HD-21’s 
tremendous power. 


Modern tractor power, plus modern ripper and dozer design, 
is making a big difference on today’s tough jobs. With the 
HD-21 and ripper, for instance, up to 60,000 pounds of draw- 
bar pull let you rip ’n’ doze what you once shot and shoveled 
. . . puts one man, one modern machine in place of a typical 
4-man blasting operation. 


Allis-Chalmers leads the field in making rippers practical 
and effective for these tough jobs. The introduction of paral- 
lelogram design — unique Allis-Chalmers feature on these big 
HD-21 rippers — keeps shanks at most effective penetration 
angle at all depths. You get the same effective tooth angle 
...up... halfway down... or working a full two feet deep! 


In addition, Allis-Chalmers dozer design utilizes the latest 
developments in steel to produce durability which makes the 
most of today’s big tractor power without profit-killing 
maintenance and repair. Trunnions, “C” frames, struts and 
moldboards match the HD-21’s brute strength. If you’re 
bidding or working any tough materials, your Allis-Chalmers 
dealer will furnish all the facts on successful ripper/dozer 
application. Allis-Chalmers, Construction Machinery Divi- 
sion, Milwaukee 1, Wisconsin. 


move ahead with 


ALLIS-CHALMERS 


power for a growing world 
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Pre-Engineering by KAISER ENGINEERS 
answers basic plant expansion questions... 


Timely? Many complex factors shape the final decision to proceed with your expan- 
sion plans...and timing is an important one. Independent analysis of all aspects of your proposed 
program is the Pre-Engineering service offered by Kaiser Engineers. The studies and evaluations 
furnished by KE Pre-Engineering represent only one phase of total KE services. Kaiser Engineers 
is an experienced designer and builder of all types of facilities for the Minerals industry. From 
Pre-Engineering through design and construction, Kaiser Engineers provides complete, one- 


company service and ingenuity based on years of experience. 


KAISER 
engineers -contractors 
KAISER ENGINEERS 
Oakland 12, Calif. — Chicago, New York, Pittsburgh, Washington, D.c. 
Accra, 8uenvus Aires. Montreal, Nev. Delhi. Rio de Janeiro, Sydney, Vancouver, Zurich 


Order directly from the publisher 
all books listed below except 
those marked @ @ @ The books 
so marked (@ @ @) can be pur- 
chased through AIME, usually 
at a discount. Address Irene 
K. Sharp, AIME Book Dept., 
29 W. 39 St., New York 18, N. Y. 


Correction 


On page 876 of the August issue 
the Directory of Known Mining En- 
terprises (1959, gratis, 1960) was 
listed under Missouri in the groups 
of State Publications. It should have 
been listed under Montana, which 
was dropped out. This bulletin, which 
covers mining enterprises in Mon- 
tana, may be obtained from fhe 
Bureau of Mines and Geology, Room 
203-B, Main Hall, Montana School 
of Mines, Butte, Mont. 


Geophysical Surveys in Mining, Hy- 
drological and Engineering Projects, 
European Assn. of Exploration Geo- 
physicists, 624 S. Cheyenne, Tulsa, 
Okla., 280 pp., $3, 1958.—This volume 
is devoted to case histories of mining 
exploration projects, water investi- 
gations, and civil engineering prob- 
lems. Of the 21 papers presented, 13 
are concerned with mining problems 
from many countries, covering a 
wide variety of geological conditions. 
Three papers discuss the important 
problem of water investigations and 
the use of electrical techniques; the 
remainder deal with civil engineer- 
ing problems, mainly dam sites. 


Case Histories on Statistical Methods 
for Quality Control, Series II (Re- 
gression, Correlation and Associa- 
tion) American Iron and Steel In- 
stitute, available from American 
Society for Quality Control, 161 W. 
Wisconsin Ave., Milwaukee 3, Wisc., 
108 pp., $1, 1960.—Case histories in 


this volume are oriented with em- 
phasis on methods rather than on 
specific areas of application. This is 
the second of a series of such books. 
The general problem attacked is now 
to increase open hearth production 
with existing facilities utilizing an 
unique approach to the study of 
statistical methods. The relationship 
between these methods is examined. 


Mining Year Book 1960 compiled by 
Walter E. Skinner, Walter E. Skinner 
and Financial Times, 20 Copthall 
Ave., London E.C. 2, England, 824 
pp., $7, 1960.—This annual reference 
work lists the principal world min- 
ing and metal companies, and gives 
complete and up-to-date particulars 
about them. A section on mining en- 
gineers and mine managers gives 
1230 names and addresses and the 
International Buyers’ Guide contains 
over 2000 selected headings and 
entries. 


Mining Directory of Minnesota, 1960, 
by Henry H. Wade and Mildred R. 
Alm, Mines Experiment Station, 
University of Minnesota, Minneap- 
olis, 288 pp., $1, 1960.—A list of all 
operating companies and major hold- 
ing organizations identified with 
Minnesota iron ranges, together 
with officials, subsidiary and affili- 
ated companies, plus pertinent infor- 
mation, general statistics, and maps. 


MacRae’s Blue Book, 1960 edition, 
compiled by MacRae’s Blue Book 
Co., 18 E. Huron St., Chicago 11, IIL, 
3576 pp., $20, 1960.—Annual direc- 
tory containing company listings, 
product directory, and in the sepa- 
rately bound, 700 pp. section, ad- 
dresses and trade names. 


Search for the Past by James R. 
Beerbower, Prentice-Hall Inc., 533 
pp., $7.50, 1960.—An introduction to 
paleontology which answers some 
general questions about the subject: 
What is it? What do paleontologists 
do? What are the conclusions of 
paleontology? It emphasizes meth- 
ods and pronciles and presents a 
synthesis of the geologic and biolo- 
gis aspects. The authors approach is 
simple and he stresses the evo- 
lutionary, developmental, and paleo- 
ecologic viewpoints. There is a 
lavish use of visual material and 
glossaries for each of the important 
group of fossil animals. ¢ ¢ @ 


ASTM Standards on Coal and Coke, 
American Soc. for Testing Materials, 
1916 Race St., Philadelphia 3, Pa., 
144 pp., $3, 1959.—This publication 
brings together in convenient form 
the various ASTM methods of test- 
ing, definitions, and specifications 
for coal and coke, and the standard 
specifications for the classification of 
coal according to rank and grade. 
eee 


The Role of the Consulting Engineer 
in Federal Public Works Projects, 
National Soc. of Professional En- 
gineers, 2029 K St. N.W., Washing- 
ton 6, D.C., 144 pp., $3, 1960.—This 
report, prepared by the National 
Soc.’s Functional Section for Con- 
sulting Engineers in Private Prac- 
tice, gives the results of a survey of 
1464 engineering service contracts 
with 17 different government agen- 
cies and bureaus. The report shows 
that average fees charged by private 
engineering consultants on govern- 
ment projects are considerably 
lower than widely publicized cost 
figures. @ 


Proceedings of the Symposium on 
Shaft Sinking and Tunnelling, 1959, 
The Institution of Mining Engineers, 
3 Grosvenor Cresent, London S.W.1, 
England, 500 pp., $8.68 (£3 2s Od), 
1960.—This volume contains papers 
presented at the Symposium held in 
London during July 1959, together 
with their respective discussions 
and a comprehensive index. Authors 
of international repute from 14 
countries presented 25 papers, re- 
cording a vast experience of various 
methods designed to meet widely 
differing geological conditions. 


Annotated Bibliography of Papers 
Related to the Geology of Idaho, 
1941-1959 by Clyde P. Ross, Pam- 
phiet No. 119, Idaho Bureau of 
Mines and Geology, Moscow, Idaho, 
224 pp., $1.25, 1959.—This volume 
contains an abstract of each item 
listed, whether a complete report, 
an abstract, or some other form of 
record of work done. 


Gold vs. Grain by Robert L. Kelley, 
The Arthur H. Clark Co., Glendale 
4, Calif., 324 pp., $9.50, 1960.—This 
book tells the fascinating story of a 
period in California mining history 
(Continued on page 1048) 
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IN POWER GENERATION 
Nordberg engines are built in sizes ranging from small 
power units to over 12,000 horsepower in a single engine... 
and are available for Diesel, Duafuel® and Spark-ignition 
a5 Gas operation. 
: IN HOISTING 
Nordberg has an established reputation second to none, 
j and can furnish both conventional and friction type mine 
- hoists for men and material, to meet specific requirements. 


NORDBERG MFG. CO. 
in| Milwaukee 1, Wisconsin 


SCREENS 


SYMONS ... A Registered Nordberg Trademark 
Known Throughout the World. 

ATLANTA « CLEVELAND « DALLAS « DULUTH « HOUSTON « KANSAS CITY 

MINNEAPOLIS « NEW ORLEANS « NEW YORK « ST. LOUIS « SAN FRANCISCO 

TAMPA « WASHINGTON « TORONTO « VANCOUVER « JOHANNESBURG 

LONDON MEXICO, D. F. 


N. CO. 


sad 
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IN PRIMARY CRUSHING 


Symons® Primary Gyratory Crushers are built for big ton- 
nage, heavy duty primary breaking in 30", 42’, 48", 54”, 60” 
and 72” feed opening sizes. Capacities to 3500 or more tons 
per hour. 


IN SCREENING 


From scalping to fine screening, there is a Symons Screen 
built to do a better job at low cost. Let Nordberg experience 
help you select the screen best suited to your needs. 


IN FINE REDUCTION CRUSHING 


Symons Cone Crushers, the machines that revoiutionized 
crushing practice, are built in both Standard and Short 
Head types, in sizes from 22” to 7’ in diameter. Capacities 
from 6 to 900 or more tons per hour. 


IN WET AND DRY GRINDING 


Nordberg Grinding Mills include Rod, Ball, Pebble, Tube 
and Compartment types, in sizes from 6’ to 13’ in diameter 
and up to 50’ in length. 
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tough ones comma. 


Hecla Mining Company opened their Radon 
property with 20 small Granby-type Card cars designed 
specifically for this underground service. Hecla is op- 
erating one of the deepest uranium mines in the U.S.A. 
with a well planned mine plant. 

The underground haulage involves up to 300 
tons per day of 0.7 percent UO ore. Each Card Granby 
car has a capacity of 41 cu. ft. and is built on 24” gauge. 
When the Radon orebody is exhausted, the cars will 
still be able to “outlive” another Hecla mine of com- 
parable size without major repair or replacement. 

Such haulage efficiency and long life are yours 


whenever your choice is 
Card. Our engineers are at 
your service on any produc- 
tion haulage problem. 
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beginning in the early 1850’s when 
hydraulicking was first introduced 
to the final control of the problem 
caused by this process in the ’90’s. 
It tells of the long and bitter oppo- 
sition of the valley residents and 
farmers, to the damage caused by 
flood carried hydraulic mining 
debris. The period of severe conflict 
in the decades of the ’70s and ’80’s 
receive the main emphasis. There is 
also a chapter on the aftermath and 
reconstruction to 1956. 


Minerals Yearbook 1959, USBM, 
Vol. I, Metais and Minerals (except 
Fuels), U.S. Government Printing 
Office, Superintendent of Docu- 
ments, Washington 25, D.C., 1417 pp., 
$4, 1959.—Contains a wealth of facts 
on mineral production, uses, distri- 
bution, imports and exports, em- 
ployment and injuries as well as 
summaries of important statistical 
information, discussions of signifi- 
cant technological developments, 
detailed statistics on world mineral 
production, and accounts of out- 
standing industrial developments at 
home and abroad. @ @ @ 


Minerals Yearbook 1959, USBM, Vol. 
Il, Fuels, U.S. Government Printing 
Office, Superintendent of Docu- 
ments, Washington 25, D.C., 491 pp., 
$2.25, 1959. e @ 


Minerals Yearbook 1959, USBM, Vol. 
Ill, Area Reports, U.S. Government 
Printing Office, Superintendent of 
Documents, Washington 25, DC., 
1073 pp., $3.75, 1959—A detailed 
review of mineral activities in the 
50 states and the offshore areas of 
the US. 


STATE PUBLICATIONS 
Georgia 


of Mines, Mining and Geology 
State Division of Co servation 
19 Hunter Street, $.W., Atlanta 3, Go. 
The Geology and Mineralogy 
Mount, Georgia, Bulletin No. 68, $1, 
Seurce and ea eof Ground Water in 
Information Circular 


Seuthwestern Georgia, 
18, 50¢, 1960 


Iinois 


Dept. of Mines and Minerals 
Room 112 New State Office Bldg. 
400 South Spring Street, |, mM. 


Coal Report 1959, gratis 


Indiana 


Publications Section ical Survey 
Indiana University, Bloomington, Ind. 


Gravels of Indiana, Report of Progress No. 
17, $1.00 plus 10¢ mailing charge, 1960. 


(Continued on page 1056) 
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How to convey hot bulk materials 
with initial temperatures up to 1900° 


American Mining 
Show 


Rex Apron Feeders, 
Vibrating Screens and Grizzly Feeders 


Visit Rex Booth Nos. 601 and 603, the American Mining Congress Show, 
and find out how Rex Outboard Roller Steel Pan Conveyors provide a 
practical solution to many unusual conveyor problems. 


Here are two of the ways improved Rex design gets right to the heart of 
the heat problem: 


1, Chain and rollers are isolated from maximum temperature heat zone. 
2. Carbon steel pans, with large pan surfaces, provide maximum heat transfer. 


Long wear life, easy maintenance—Ruggedly built for extra stamina, Rex 
Outboard Roller Steel Pan Conveyors are known for their long, trouble-free 
service and low maintenance cost. Wear is confined to heavy outboard rollers; 
square through rods connecting the chains assure rigidity, equal load dis- 


tribution; and outboard roller design permits easy servicing without dis- 
assembly of chain or conveyor. 


Preferred throughout industry—Deep pan construction, shown above, is 
ideally suited for use in a wide range of heat processing applications; for 
example: calcining, sintering, briquetting, beneficiating and nodulizing. This 
style is available in a wide range of sizes. 

Also on display in Rex Booth Nos. 601 and 603: a full line of conveyor com- 
ponents including chains, sprockets, buckets and self-aligning roller bearings. 


For information on how Rex Apron Feeders, Apron and Pan Conveyors 
and components can help you cut production costs, write CHAIN Belt Com- 
pany, 4794 W. Greenfield Ave., Milwaukee 1, Wis. In Canada: CHAIN Belt 
(Canada) Ltd., 1181 Sheppard Ave. East, Toronto. 


OUTBOARD ROLLER 
STEEL PAN CONVEYOR 


EVERY Service 
_ Feeder, used under hoppers a 
iD) 
® attachments fu 


Traylor engineers were called on to design this modern 450’ 
kiln for Canada Cement Co. This kiln features many Traylor 
pioneered developments which decrease down time and in- 
crease production. It has full-thrust roller mechanism and 
roller supports tied together so that a rigid mounting is ob- 
tained insuring better kiln operation. The riding ring is mount- 
ed on machined steel pads which hold the ring securely in 
place but allow full-floating action, continuous operation and 
low maintenance. 

Write outlining your kiln requirements for recommendations 
by Traylor engineers . . . and for Bulletin No. 1115. 


This kiln at the Canada Cement Company in Montreal 
is 12’ x 450’. Seven roller supports keep its 450 foot 
length in steady easy alignment. 


TRAYLOR ENGINEERING & MANUFACTURING 


Sales Offices: New York — Chicago — San Francisco 


1554 MILL STREET, ALLENTOWN, PA. Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P. Q. 
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MANUFACTURERS NEWS 


/ / 
NEWS / EQUIPMENT / CATALOGS 


Ore Trucks 


Forty-ton ore movers measuring 
30 ft long, 13 ft high, and 12 ft wide 
have been introduced to the mining 
industry by the KW-Dart Truck Co. 
Model 40SL is reportedly the larg- 
est-capacity two-axle dump truck 


to be put into service. The trucks 
are powered by a V-12 diesel engine 
coupled with a four-speed transmis- 
sion-converter. Circle No. i. 


Portable Foam Generator 


For fighting mine fires, the Safety 
Development Corp. has devised a 
portable foam generator equipped 
with pleated nylon netting, nozzles 
and other accessories, and a pro- 
portioning pump assembly to mix a 
special foaming agent with water. 
The equipment is capable of gene- 
rating 12,000 cfm of foam and driv- 
ing it 2000 ft from the machine. U.S. 
Bureau of Mines experiments in 
fighting mine fires with foam was 
discussed in the September 1960 
issue of MINING ENGINEERING. 
Circle No, 2. 


Portable Guniting Equipment 
To bring an inexpensive concret- 
ing process underground, Ridley & 
Co. has developed a compact gunit- 
ing plant composed of a paddle-type 
mixer, an elevator, a concrete gun, 
and a 100-ft long guniting hose with 
nozzle. It is reported capable of em- 
placing concrete at the rate of six 


t 


to twelve tph for reinforcing drifts, 
shafts, stopes and pillars. Designated 
as Model C-3 UG, the unit is 6-ft 
high, can be transported on a mine 
car, skids, or tires, and can be dis- 
assembled to pass through narrow 
openings and re-assembled at the 
job site. The rig uses air motors pow- 
ered by mine ail lines. Circle No. 3. 


/ 


Freeze-Proofing Compound 
Hardy Frez-Pruf Compound, man- 
ufactured by the Hardy Salt Co., 
has been developed to prevent coal, 
ore, aggregate and similar materials 
from freezing while in transit or 
storage. The new compound contains 
a phosphate additive which adheres 
to metal surfaces to provide protec- 
tion against oxidation and electro- 
chemical corrosion. Circle No. 4. 


Biasthole Drilling Rig 

Model C66 Rotadrill, mounting all 
equipment necessary for drilling 
holes to required depths in quarry 
and rock removal operations on a 
single self-propelled crawler, has 
been introduced by Schramm Corp. 
Designed for one-man operation, the 
rig features a 600 cfm air compressor 
mounted on the crawler as well as a 
rack for holding extra drill pipe. Cir- 
cle No. 5. 


Wawa 
£4420 


A-N Blasting Primers 


Three compact, easy-to-handle 
primers for safe, economical initia- 
tion of low grade ammonium ni- 
trates and other blasting agents are 
now available from Austin Powder 
Co. Designated by color and known 
as Austin Red Cap, Blue Cap, and 
Black Cap, the primers are reported 
to be unaffected by water and com- 
pletely insensitive to shock and 
abrasion with rifle impact sensitivity 
of zero. The primers weigh 13 oz but 
are said to be comparable to 30-Ib 
dynamite primers. Their speed ex- 
ceeds 22,000 fps, and they are fur- 
nished with a central channel to 
permit fast threading of detonating 
fuse through their entire length. 
Circle No. 6. 


Mine Track Dolly 


The Nolan Co. has announced the 
availability of a many-purpose 
track dolly for assisting easy trans- 
portation of rails, supplies, tools, 
etc., in underground mines. The 


two-wheel unit is built of tubular 
high carbon steel with a deck of 
heavy mesh-expanded steel. Opera- 
tor’s handle is placed to assure cor- 
rect balance and full control of 
heavy loads. Circle No. 7. 


Coal Dryer 

Pritts Construction Co. has de- 
signed a coal dryer utilizing coal 
dust, normally carried off as waste 
in conventional dryers, to generate 
the required heat more efficiently 
and economically. Capable of hand- 
ling lump sizes to zero or slack, the 
dryer can process up to 200 tph. The 
coal is kept in suspension long 
enough for heated air to evaporate 
all moisture and also to cool the coal 
so that the finished product is well 
below critical temperature, thus 
eliminating expensive coal fires. 
Circle No. 8. 


Pneumatic Vibrator 

To keep moist material moving 
through all types of piping arrange- 
ments, the National Air Vibrator Co. 
has designed a pneumatic impacting 
vibrator for pipe. The BH-2 Air 
Vibrator utilizes a timed piston im- 


pact to dislodge powdered coal, 
carbon black, ores and fly ash. Its 
one-piece design eliminates body 
assembly bolts and reputedly de- 
creases vibrator maintenance down- 
time. Cirele No. 9. 
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THIS IS MSA: Fire Fighting Equipment « Rock Dusting and 
Dust Collecting ¢ Illumination ¢ Electronic Communication and Control 
Respiratory Protection ¢ Artificial Respiration Equipment ¢ Personal Pro- 
tective Wear ¢ First Aid Equipment ¢ Permanent and Portable Instruments 


Prevention is the best control for 


mine fires . . . but, if a fire starts, immediate use of 
on-the-spot equipment keeps it under control. Then, major 
fire fighting equipment can be brought up and completely 
extinguish the fire. MSA has the products that give you 
this kind of fire protection. 

M-S-A® Dry Chemical is a specially prepared sodium 
bicarbonate for instant mine fire control. Available in 
60-pound bags, it can be stored at vital fire control loca- 
tions. Should fire occur, Dry Chemical can be spread 


immediately by M-S-A® Rock Dust Distributors, shovel or, 
even by hand. It plugs the crucial time gap until large capac- 
ity fire trucks arrive. M-S-A® Fire Trucks, available in vari- 
ous sizes, provide the capacity needed to extinguish fires. 

Call your MSA representative for additional information. 
Or write for helpful literature. Mine Safety Appliances 
Company, 201 North Braddock Avenue, Pittsburgh 8, 
Pennsylvania. In Canada: Mine Safety Appliances Com- 


pany of Canada Ltd., 500 MacPherson 
Avenue, Toronto 4, Ontario. ai 
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(21) LIQUID CYCLONE CLASSI- 
FIERS: Dorr-Oliver Inc. has revised 
and reissued its bulletin describing 
rubber-lined DorrClone liquid cy- 
clone classifiers. In this eight-page 
bulletin No. 2503, a description of 
Siphontrol underflow control has 
been added. Siphontrol, which may 
be supplied as an accessory, main- 
tains a reasonably constant under- 
flow density automatically without 
instrumentation over a full range of 
feed variations. 


(22) BELT CONVEYOR IDLERS: 
“Deep Trough Belt Conveyor Idlers,” 
is the title of a new eight-page book, 
No. 2716A, supplementing Book 2716 
recently issued by Link-Belt Co. 
The book contains selection data on 
60 new 35° deep trough idliers and 
24 new additions to the line of 45° 
idlers. It also contains capacity rat- 
ings and design information for the 
35° idlers. 


(23) CRUSBERS: The story of the 
Gyradisc crusher for use in the pro- 
duction of large tonnages of ex- 
tremely fine products is told in a 
new four-page, two-color bulletin 
released by Nordberg Mfg. Co. It 
describes the revolutionary method 
of comminution by the Gyradisc, a 
process of alternately impacting and 
releasing a thick mass of material, 
and the unique feed arrangement to 
assure thorough mixing. Cross-sec- 
tional and dimensional drawings 
illustrate the operation and function 
of the various components. 


(24) DRAGSCRAPER: A new 20- 
page catalog issued by Sauerman 
Bros. Inc. describes and illustrates 
DragScraper storage and reclama- 
tion. Installation photographs and 
layout drawings show the machines 
handling chemicals, ores, sand, and 
other bulk materials. Parts 1 and 2 
of Catalog E cover outdoor and in- 
door material handling. Part 3 dis- 
cusses the various components of 
the machines including such items 
as buckets, blocks, and hoists. 


mail this 
post card for more 
information 
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(25) ROTARY TABLE FEEDERS: 
The conveyor division, Chain Belt 
Co., has issued an eight-page bulle- 
tin, No. 6093, describing its standard 
Rex rotary table feeders. The leaf- 
let contains diagrams, dimensions, 
and specifications covering the three 
standard feeders available. Each type 
is designed especially for use in such 
areas as mining and foundry work. 
Also featured is an easy-to-read 
selection guide to aid in selecting 
the right model to meet specific 
n 


(26) ORE WASHING EQUIPMENT: 
Eagle Iron Works has recently issued 
bulletin 760 describing washing and 
dewatering equipment for ore and 
non-metallic minerals. Equipment 
described includes screw washers, 
log washers, and water scalping- 
classifying tanks and they are pic- 
tured on the job at iron, phosphate, 
and other mines. 


(27) SAFETY BLOCK: Leafiet 111 E 
from Machinery Center describes 
and illustrates the Sala safety block 
which was developed in cooperation 
with one of the largest mining com- 
panies in Sweden. It provides free- 
dom of movement with absolute 
safety. Two types are shown with 
illustrations of where each can best 
be used. 


(28) DIAMOND DRILLING EQUIP- 
MENT: The mining division of 
Christensen Diamond Products has 
issued a catalog describing its bits, 
core barrels, reaming shells, casing 
shoes, casing bit, and reamers. It 
contains selection information, de- 
scriptions, specification tables, and 
illustrations showing the equipment 
in use at job sites. A price list is 
also included. 
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(29) PROCESS INDUSTRIES 
EQUIPMENT: Equipment for the 
process industries is described in a 
comprehensive new 12-page, two- 
color bulletin G-3D, from Fuller Co. 
Applications and performance char- 
acteristics of the equipment are dis- 
cussed, operating principles ex- 
plained, and photographs showing 
typical installations included. 


(30) BELT CONVEYORS: The 
Jeffrey Mfy. Co. has issued four- 
page bulletin No. 970 describing its 
wire-rope type belt conveyors for 
underground service. A line draw- 
ing of a typical arrangement is 
shown, as well as photographs of 
the conveyors in action at several 
job sites. 


(31) DRILLING EQUIPMENT: A 
new 12-page brochure, bulletin 
CDAT-1, issued by Gardner-Denver 
Co. gives data and operating infor- 
mation on their complete line of 
crawler-mounted drilling equipment. 
Combinations of the equipment, in- 
cluding drill carriers, drill feeds, and 
various types and sizes of drills, 
are graphically illustrated to show 
the right combinations for any spe- 
cific drilling application. Construc- 
tion features, operating features, 
specifications, and other pertinent 
details are presented in a series of 
pictures and diagrams. 


(32) CONTRACT RESEARCH: Bat- 
telle Memorial Institute recently is- 
sued the first in a series of illus- 
trated statements on contract re- 
search for industry entitled “Pro- 
cedures of Contract Research for 
Industry.” This booklet serves as a 
point of departure for the series and 
describes in a step-by-step manner 
the relationship between client and 
research institute, beginning with 
the preliminary conferences and 
carrying through to the institute's 
post-research responsibility and in- 
terest. For copies write directly to 
Publications Office, Battelle Me- 
morial Institute, 505 King Ave., 
Columbus 1, Ohio. 


New York 18, N. Y. 


on items circled. 
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(33) COPPER REFINERY: The lat- 
est Kelloggram, “New Copper Refin- 
ing Plant,” issued by The M. W. 
Kellogg Co., describes the award- 
winning copper refinery which the 
company constructed for Kennecott 
Refining Corp. outside of Baltimore. 
The 16-page colored brochure covers 
three main areas of the plant—the 
anode casting, the tank house, and 
the fine casting facilities, One sec- 
tion deals with special equipment 
Kellogg designed to cut costs and 
save time. How three specific con- 
struction problems were solved is 
another highlight. 


(34) CRANE: The Thew Shovel Co. 
has issued a 12-page catalog on its 
recently introduced 60-ton Lorain 
Moto-Crane Model MC-760. One of 
the features discussed in the three- 
color booklet is Lorain’s exclusive 
Power-Set outriggers that can be 
set up in minutes. They are designed 
with special curved beams with at- 
tached self-adjusting floats that 
move out and down simultaneously. 
Each beam is individually hydrau- 
lically controlled from the carrier 
cab. Another feature included is a 
ten-year warranted Shear-Ball con- 
nection, Lorain’s ball bearing design 
which connects the turntable to the 
carrier. The booklet shows pictures 
of the new crane in action. 


(35) ORGANIC CHEMICALS: Ar- 
mour Industrial Chemical Co. has 
issued a catalog of its aliphatic or- 
ganic chemicals. The booklet covers 
specifications of more than 200 fatty 
acids and fatty nitrogen derivatives 
and shows typical applications of 
each group. 


(36) VOLATILE LIQUID PUMPS: 
A new six-page, three-color bul- 
letin entitled “Layne Volatile 
Liquid Pumps” has been published 
by Layne & Bowler Inc. It includes 
cross-section drawings of the stand- 
ard short-coupled vertical turbine 
pump and the canned type vertical 
turbine pump with their uses and 
applications illustrated. 


(37) SPEED REDUCERS: Brochure 
No. F-2003, containing technical in- 
formation on shaftmounted geared 
speed reducers as well as illustra- 
tions, feature descriptions, and selec- 
tion and ordering instructions on the 
U.S. Shaftmount Syncrogear, has 
been issued by U. S. Electrical Mo- 
tors Inc. Tables are included show- 
ing the service classifications to be 
applied in determining the types of 
speed reducers to be used in numer- 
ous industrial applications and un- 
der various conditions of usage. 
By using these tables in conjunction 
with hp rating tables for frame size 
selection (which are provided for 
each of three service classifications) , 
it is possible to obtain specific out- 
put rpm’s in various ranges from 
10 to 125 for horsepowers of % to 
40. the proper steps to take in se- 
lecting speed reducers are detailed 
with an example to make the in- 
structions clear. 


(38) CEMENT LOADING: How cen- 
tralizing the cement loading facilities 
at one plant has enabled The Per- 
manente Cement Co. to simplify its 
bulk handling operations is the sub- 
ject of a new technical report, pam- 
phlet ER-3241-4, recently issued by 
Fuller Co. The new report describes 
and illustrates the versatile loading 
operations employed in Perma- 
nente’s Long Beach, Calif. plant for 
the bulk-loading and unloading of 
railroad cars, ships, barges, and 
trucks. It also gives operational data 
on the principal equipment used 
within the plant. 

(39) GENERATOR SETS: An eight- 
page brochure entitled “GM Diesel 
Generator Sets for Standby and 
Continuous Off the Line Power” 
has recently been issued by Gen- 
eral Motors Diesel Engine Division. 
Form 8SA68 contains charts show- 
ing technical data on generator sets 
from 13.5 kw to 260 kw. Other sec- 
tions of the booklet outline specific 
sales features, warranty information, 
and GM’s world-wide distributor- 
dealer organization. 


BUSINESS REPLY MAIL 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


—POSTAGE WILL BE PAID BY— 
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29 WEST 39th STREET 
NEW YORK 18, N. Y. 


(40) CONVEYING SYSTEMS: The 
Day Co. has issued a 16-page, illus- 
trated bulletin which explains effi- 
ciency gains possible with its low- 
density or high-density conveying 
systems. Typical arrangements are 
shown as well as several photographs 
of conveyor installations. 


(41) TRAXCAVATOR: Design and 
engineering details of the Cat No. 966, 
largest of its wheel Traxcavator line, 
are described in a 12-page booklet 
recently released by Caterpillar 
Tractor Co. Photographs show the 
machine in action and line drawings 
illustrate design elements and parts. 


(42) REDUCING AND RELIEF 
VALVE: A catalog sheet from Atlas 
Valve Co, introduces a new pressure 
reducing and relief valve designed 
for use in water, oil, air, or gas serv- 
ice to initial pressures of 4000 psi. 
The illustrated two-color sheet in- 
cludes valve drawings, capacity 
charts, valve features, operation, ap- 
plications, description, and ordering 
information. 


New Films 


A new 20-min color and sound film 
from Gardner-Denver Co. presents 
the basic principles of rotary air 
drilling and its application in min- 
ing, quarrying, and construction. 
The different procedures of set-up 
and operation of the equipment are 
fully detailed. Basic components of 
the equipment are shown and their 
function described. Available on 
free loan from Gardner-Denver Co., 
Quincy, Ill. 


The Modern Prospector, a 16mm 
black and white sound film produced 
by the National Film Board of Can- 
ada shows how prospecting has 
changed from the old “sourdough” 
days since the advent of such mod- 
ern equipment as airplanes, cameras, 
electromagnetic recording machines, 
gravity meters, ground current de- 
vices, and a score of lessor modern 
tools. The film can be purchased 
from International Film Bureau Inc., 


57 East Jackson Bl Chicago 
Il. for $85. vd., 4, 


Application of Production Machines, 
a 20 min color and sound film pro- 
duced by Gardner-Denver Co. pre- 
sents a visual demonstration of a 
variety of automatic machines built 
by its Production Machine Division. 
Emphasis is placed on increased pro- 
duction at greatly reduced cost. The 
film shows how fine quality work is 
attained by the automated process. 
Available on free loan from Gard- 
ner-Denver Co., Quincy, IIL 
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ADVERSE GRADE OUT OF PIT IS G 10 10% 


—but DW20G averages 4-minute cycles on 1-mile round-trip haul! 


This Cat DW20G-456B rig is one of four used by the 
Vitro Minerals Corp. to strip overburden from uranium 
ore near Riverton, Wyoming. Notice the adverse grade 
of 6 to 10% out of the pit. Even under such unfavor- 
able conditions, this unit makes a mile round trip in 
4-minute cycles with an 18-yard payload of sand with 
high clay content—up to 270 yards an hour. 


Here is just one of hundreds of examples where the 
power, speed and stamina built into the DW20G pay 
off on the job. You can count on it for high, steady 
production day in and day out. 


With 345 horsepower stepping up rimpull 12%, the 
DW20G travels up to 20% faster than the previous 
model—even with the greater load capacity (19.5 cu. 
yd. struck) of the new 456B LOWBOWL Scraper. 


Caterpillar SynchroTouch Transmission Control is 
optional—the operator simply dials the speed he wants. 
Split-second, touch-and-go response cuts cycle time— 
brings in more payloads per hour. 


Call your Caterpillar Dealer and get the whole story 
on how the tough, dependable DW20G can step up 
production and profits on your jobs! 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


Caterpiliar and Cat are Registered Trademarks of Caterpiiiar Tractor Co. 


REPORT FROM VITRO MINERALS CORP., RIVERTON, WYOMING ‘Fee 
cost 
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Maine 


Robert G. Doyle, State Geologist 
Dept. of Economic Development 
State Office Bidg., Room 211, Augusta, Maine 


Geologic and Aeromagnetic Compilation Map 


of Northern Maine, black and white paper 
prints, set of 4, $2.45. 


Minnesota 
Iron Range Resources and Rehabilitation 


624 State Office Bidg., St. Paul, Minn. 
The Future of Minnesota Resources 1959, 


gratis. 
South Dakota 


William F. Emery, In ‘tor of Mines 
Lead, South Dakota 
56th Annual Report of the Inspector of 
Mines, Fiscal Yoar 1958, gratis. 


ABSTRACTS 


In This Issue: The following abstracts 
of papers in this issue are reproduced for 
the convenience of members who wish 
to maintain a reference card file and for 
the use of librarians and abstracting ser- 
vices. At the end of each abstract is 
given the proper permanent reference 
to the paper for bibliography purposes. 


New Plan for Unity by Will Mitchell, Jr.— 
Progress report of an investigation conducted 
by the AIME Committee for Inter-Engineer- 
ing Society Cooperation. It is believed by 
many engineers that the engineering profes- 
sion should be unified into an organization 
similar to the American Bar and American 
Medical associations. This report outlines the 
functions of several societies closely associ- 
ated with the AIME, presents a plan for 
unity, and summarizes tax regulations to be 
considered. Ref. (Mrntnc Encrneerinc, Octo- 
ber 1960) p. 1080. 


Stripping Overburden with a Dredge by 
John G. Cazort, Jr.—The aluminum Co. of 
America utilized a dredge to strip overbur- 
den from a new bauxite deposit in Paranam, 
Surinam. It proved to be the most economical 
method of stripping at that site. Operations 
and applications of the dredge are analyzed. 
(Mintnc October 1960) p. 
1 


Wire Rope Sideframe Belt Conveyors at Ben 
Creek No. 2 Mine by E. Morgan Massey—At 
this new coal mine the management has in- 
stalled a wire rope belt conveyor system to 
meet the conditions of rugged terrain in West 
Virginia. This system has permitted location 
of coal crushers, preparation plants, and 
blending facilities at desirable spots between 
the mine and railroad loading sites. Ref. 
(Mrninc ENGINEERING, October 1960) p. 1090. 
Wage Incentives in Underground Mining by 
Borje O. Saxberg and Roger L. Winter—The 
authors have conducted a survey of wage in- 
centive plans at underground mining sites. 
The survey encompasses 48 firms. They dis- 
cuss views of both management and miners 
and the advantages and disadvantages of in- 
centive wage systems as applied to the min- 
ing industry. Ref. Encrveertne, Octo- 
ber 1960) p. 1004 

Iron Deposits of Wabush Lake, Labrador by 
R. D. Macdonald—The history of exploration 
and a study of the geology and stratigraphy 
of the Carol Lake—Wabush Lake area of the 
Labrador-Ungava Trough is coupled with de- 
tailed information of exploration methods 
used by the Labrador Mining and Explora- 
tion Co., since 1949. The iron formation in 
the Wabush Lake area is considered to be the 
southern but more highly metamorphosed ex- 
tension of the iron formation of the Trough. 
The success of gravimetric surveys at one 
specific deposit in the area, Wabush No. 3, 
is detailed. Ref. (Mrintnc Octeo- 
ber 1960) p. 1098. 

The Mining Industry in Southeast Asia by 
D. F. Coolbaugh—An analysis of the past, 
present, and future of mineral production in 
this underdeveloped area of the Free World. 
Problems of labor, power, transportation, and 
financing are considered. Ref. (Minmvc En- 
GINEERING, October 1960) p. 1103. 


SME Meeting Papers: The following ab- 
stracts of papers presented at SME meet- 
ings are given for your information. 


Preprints of these papers are not avail- 
able. 


Recent Developments in the Strategic-Udy 
Processes by Murray C. Udy—The basic 
development of the Strategic-Udy smelting 
process is now essentially complete. Test and 
production type demonstration on both a 
100 KVA and a 1000 KVA electric-furnace 
scale have conclusively demonstrated the 
amenability of this process to the selective 
smelting of a wide variety of both h 
and low grade ores. These ores may 
either simple or complex. For high grade iron 
ores production costs are from $5 to $10 
r ton less than for conventional methods; 
total investment required is from 50 pct to 


67 less. 

e installation of three completely new 
steel plants based on the Strategic-Udy 
process located in Quebec, Arizona, and 
Montana has been announced. These three 
plants typify the versatility inherent in the 
Strategic-Udy process. AIME-ASM Pacific 
Northwest Metals and Minerals Conference, 
Portland, Ore., April 1960. 

Recovering Alumina from Ferruginous Bauxite 
by Lloyd H. Banning—Methods for recover- 
ing alumina from ferruginous bauxite that 
have been investigated at the Bureau of 
Mines Albany Metallurgy Research Center, 
Albany, Oregon, are: Smelting to produce 
a leachable slag and pig iron, the Bayer 
process, and a double-leach process. The most 
promising results were obtained by the 
double-leach process: up to 85 pet of the 
alumina has been recovered from materials 
containing as much as 16 pct silica. Work is 
continuing on this method to determine 
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optimum conditions for the various unit 
operations. AIME-ASM Pacific Northwest 
Metals and Minerals Conference, Portland, 
Ore., April 1960. 


Gypsum Deposits Adjacent to the Great 
Nerthern Railway in Central Montana by 
T. P. Wollenzien—Gypsum occurs at five 
stratigraphic horizons in central Montana: 
within the Mississippian Kibbey, Otter, and 
Heath formations, and the Jurassic Piper 
formation. The gypsum is exposed in cuestas 
and hog-backs on the west and north flanks 
of the Little Belt Mountains, on the north 
flank of the Big Snowy Mountains, and on 
} south edge of the South Moccasin Moun- 
tains. 

Gypsum deposits at 13 separate locations 
were inspected. Only two of the deposits are 
actively mined at the present time; the re- 
maining prospects are undeveloped. Strippa- 
ble tonnage is available at three of the pros- 
pects; eventually the recovery of gypsum 
from these beds would have to be conducted 
from underground. Underground mining 
would be necessary at the other locations, 
and is the method of recovery at the two 
operating mines. AIME-ASM Pacific North- 
west Metals and Minerals Conference, Port- 
land, Ore., April 1960. 


Structural Control of Alpine Mineral De- 
posits by Elmar A. Walter—The Alpine 
orogen consists of two structually different 

: the Eastern and the Western Alps. 

e former is bilaterally symmetrical; the 
latter asymmetric with sedimentary rocks 
being present only on the north and West. 
The two halves join in the general area of 
eastern Switzerland and South Tyrol. 

Alpine mineral deposits of fair size occur 
principally in the ™ Alps. Only the 
magnesite deposits of Veitsch and Radenthein 
in Austria and the mercury mine of Idria 
in Yugoslavia are of worldwide importance; 
however, some of the talc, graphite, and 
asbestos deposits of Austria and Switzerland 
also yield significant tonnages. 

The epigenetic ores are located in two 
areas, one of which is near ancient trans- 
versal fault structures which separate the 
Eastern from the Western Alps and which 
also rifted whole sections of the Eastern Alps. 
The other is in the phyllitic outer zones of 
the mantled gneiss domes which form the 
backbone of the Alpine orogen. In both 
cases high, medium, and low temperature 
fissure fillings, stockworks, and replacement 
bodies of the massive and lode variety 
predominate. Consistent stratigraphic control 
is limited to siderite and magnesite deposits, 
which are replacements of Paleozoic carbon- 
ates. Most deposits are post-tectonic; that is, 
Cretaceous or Tertiary. It is assumed that the 
hydrothermal mineralization around the 
mantled gneiss domes represents an other- 
wise nonexistent pegmatite phase. The 
principal mineral products of these two areas 
are iron, lead, zinc, copper, silver, tungsten, 
antimony, mercury, silver, and magnesite. 

Evidently syngenetic concentrations are 

ited to talc, graphite, and perhaps as- 
bestos. They seem to be syntectonic in 
origin, because they occur as lenses along 
overthrust planes as well as serpentines along 
major transversal strike slips. Almost al! 
inner-Alpine coal deposits are post-tectonic 
and were formed in Tertiary lagoons along 
the margin of the orogen. The historically 
regular masses mos n Mesozoic carbonates. 
AIME-ASM Pacific Northwest Metals and 
Conference, Portland, Ore., April 


Fractures and Craters Produced in Sandstone 
by High Velecity Projectiles by John S. 
Rinehart and William C. Maurer—Yield of 
oil from a producing well is often enhanced 
by firing bullets and shaped charges thro 
the well casing into the oil-bearing — 
forming craters and fractures from which 
oil can flow more readily. The purpose of 
this investigation has been to develop better 
understanding of the mechanics of impact 
crater formation in rock, particularly sand- 
stone, the velocity range being approximately 
that normally associated with oil-well gun 
perforators. The bullets were small steel 
spheres of 3/16, 9/32, and 17/16-in. diam; 
impact velocities 300 to 7000 fps. The craters 
have two distinct parts: a cylindrical hole 
or burrow with diameter the same as that 
of the impacting sphere, and a wide angle 
cup comprising most of the volume of e 
crater. A most significant observation, made 
for the first time, was that below the base of 
the cup in one type of sandstone there is 
a group of similar fractures, not extending 
to surface, which are spaced uniformly, a 
few millimeters apart. Each fracture follows 
roughly the contour of the base of the cup 
and appears to require a certain threshold 
impulse to initiate it. These fractures com- 
prise a relatively high fraction of the total 
newly exposed surface area. AIME-SPE An- 
nual Fall Meeting (Rock Mechanics Sympo- 
sium) Denver, October 1960. 
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Velocity-Log Interpretation: The Effect of 
Reck Bulk Compressibility by J. Geertsma— 
A theoretical study of acoustic wave velocity 
in fluid-saturated porous media has been 
based on Biot’s continuum theory. It proved 
possible to express Biot’s deformation con- 
stants of a porous system in terms of more 
directly accessible properties. Moreover, ap- 
proximate solutions of the basic wave equa- 
tions were introduced and as a result an 
expression for the wave velocity in terms of 
the porosity and the individual contributions 
of the deformation properties and individual 
densities of rock matrix, pore fluid, and bulk 
rock was obtained. 

Application of the Biot theory to interpre- 
tation of the velocity log in terms of porosity 

been only partially successful. This is 
age | due to the fact that the rock 
ulk deformation properties, of which rock 
bulk compressibility is the most important, 
are themselves a function of porosity. In 
addition they are a function of effective 
stress, type of rock, pore size distribution, 
composition of grain-cementing material, etc. 
A relation between these variables and rock 
bulk compressibility can, at present, be ob- 
tained only empirically. Such empirical re- 
lations are presented for clean sandstones 
and for limestones having two distinct types 
of pores. Striking differences in the velocity 
behavior for the two limestone pore types 
are demonstrated. 

Some problems related to the effect of 
shale streaks and natural fractures on 
average wave velocity observed by the log- 
ging tool as well as the effect of adsorption 
phenomena on wave velocities measured at 
atmospheric pressure in the laboratory are 
discussed. AIME-SPE Annual Fall Meeting 
(Rock Mechanics Symposium) Denver, Oc- 
tober 1960. 


The Fragmentation of Brittle Media by Con- 
centrated Leadings by Ralph Simon—A study 
is made of the fragmentation of some brittle 
media by the loadings of wedge-shaped and 
cone-shaped tools onto the surfaces of effec- 
tively semi-infinite specimens. The ratio of 
the work done in loading with a particular 
tool to the mean volume of material broken 
out, averaged over a number of loadings, is 
found to be constant over the ranges of ex- 
perimental conditions investigated, in agree- 
ment with a result previously obtained in an 
investigation of the fundamentals of rock 
drilling. The value of this ratio, termed the 
fragmentation strength, varies with the in- 
cluded angle of the wedge or cone in a 
different manner for brittle media of differ- 
ent porosities. The mechanisms of energy 
dissipation in concentrated loadings on brittle 
media are discussed, particularly with regard 
to energy requirements for rock drilling. 
AIME-SPE Annual Fall Meeting (Rock Me- 
chanics Symposium) Denver, October 1960. 


Stresses Caused by Bit Loading at the Center 
ef the Hele by J. B. Cheatham, Jr. and 
J. C. Withoit, Jr.—Although an oil well is a 
long cylindrical hole with an irregular bot- 
tom, it appears likely that the nature of the 
stress concentration at the bottom of the 
hole can be ascertained by analyzing stresses 
around a short cylindrical cavity with 
rounded corners and smooth bottom. Such a 
cavity is studied primarily because it leads 
more readily to solving the problem by the 
use of stress functions. In this paper the 
stress distribution around a short cylindrical 
cavity subjected to bit loading, overburden, 
and oes Se pressures is determined by 
analysis that approximately satisfies the 
boundary conditions of the problem. From 
this analytical solution the stresses at the 
corner of the hole are calculated to be about 
35 pct lower than comparable results ob- 
tained by photoelastic and relaxation analy- 
ses. This difference appears due to the large 
radius of curvature at the corner of the 
cavity in the present analysis. Since good 
agreement is obtained between results of 
this analysis and the stresses calculated for 
a similar loading on a semi-infinite elastic 
solid, it is concluded that bit action in the 
region near the center of the hole is not 
appreciably affected by the presence of the 
side of the hole. AIME-SPE Annual Fall 
Meeting (Rock Mechanics Symposium) Den- 
ver, October 1960. 


Photoelasticity Study of Reck Bit Teoth Be- 
havior by Wilbur H. Somerton—Photoelas- 
ticity studies have been made of the stress 
distribution conditions within a rock bit 
tooth and within the contacted medium. 
Conventional two-dimensional photoelasticity 
methods have been used to simulate single 
tooth behavior. Contactors of various geo- 
metries made of photoelastic material have 
been used to load the photoelastic contacted 
medium vertically, horizontally, and at in- 
clined directions. Fringes, which give the 
magnitude of the difference between princi- 
pal stresses, and isoclinics, which give the 
directions of principal stresses, are deter- 
mined for both the contractor and the con- 
tracted medium. From these data, stress tra- 
jectories and maximum shear trajectories 


are constructed. Wherever possible, corre- 
sponding analytical solutions have also been 
presented. 

To test the validity of appyling photo- 
elastic results to a porous and heterogeneous 
medium such as rock, photo-stress tech- 
niques have been used. Slabs of three types 
of sandstone have been stressed under eon- 
ditions identical to those used in photoelastic 
studies, and no differences in the stress pat- 
terns have been observed. AIME-SPE Annual 
Fall Meeting (Rock Mechanics Symposium) 
Denver, October 1960. 

Geologic Aspects of Fractured Reservoirs by 
Peter C. Badgley, William C. Pentilla, and 
James K. Trimble—A number of fractured 
reservoir fields are briefly described in the 
literature, but very little scientific attention 
has been focused on the discovery of new 
fracture reservoir reserves. Consequently in- 
terest in this subject has been erratic, de- 
pending on occasional chance discoveries 
which were largely incidental to drilling for 
more conventional objectives. Yet fracture 
reservoir fields probably represent a maj 
unexploited source of new oil. 
ugh ismic and 


pecting for new fractured reservoirs has some 
future potential, their discovery will depend 
largely on mapping and interpretation of sur- 
face fracture patterns and on adequate log- 
ging and testing procedures after well loca- 
tions have been selected. Formations suscep- 
tible to fracturing are present in nearly every 
petroleum basin, but certain portions of each 
basin, such as hinge belts, monoclines, and 
mobile rims, are usually more favorable for 
fracture generation. 

The significance and interpretation of frac- 
ture patterns depends entirely on full under- 
standing of their mechanical origin and time 
of generation. A study of existing fields 
indicates that there are three main types of 
reservoirs based on the time of fracture gen- 
eration relative to the time of sediment lithi- 
fication and the time of oil generation and 
initial migration. 

This paper discusses the origin, time of 
generation, geological setting and discovery 
of each type of fractured reservoir, based on 
a review of the literature and new field in- 
formation gathered by the writers. AIME- 
SPE Annual Fall Meeting (Rock Mechanics 
Symposium) Denver, October 1960. 
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Coal (F) 

Coe, G. D., and Keller, G. E.: Tube Furnace 
Method for Rapid Determination of Sulfur 
in Coal. 60F40 

Corriveau, M. P., and Coil, H. F.: Solving the 
Flocculation Problem. 60F59 

Davis, D. H.: Mechanized Tamping of Mine 
Haulage Roads. 60F80 

Ellison, L. D.:Efficient Pillar Extraction by 
Means of Exhaust Ventilation. 60F33 

Kamper, O. W.: The Exploration and Mining 
of Raw Materials-Production of Refractory 
Products-Application for the Utilization of 
Coal. 60F30 

Lucas, J. R.: A Field Study in Acid Mine 
Drainage. 60F35 

Mason, J.: Daily Maintenance and Complete 
Overhaul of Continuous Miners. 60F65 

Morris, F. M.: Moss Number 3 Mine: The 
Materials Handling Aspect. 60F44 

Osmanski, J. E.: The Communications Chal- 
lenge of Automation, 6G0F104. 

Poundstone, W. N.: Face Ventilation in De- 
velopment with Continuous Miners. 60F32 

Rao, P. D., Charmbury, H. B., and Mitchell, 
D. R.: Crushing of Anthracite for the Re- 
duction of Domestic to Steam Sizes. 60F74 

Ridenour, D. C.: Ventilation of Very Gassy 
Mines Making Use of Large Diameter Bore 
Holes. 60F34 

Sargeant, L.: Ventilation of Conventional 
Development in Gassy Coal Mines. 60F57 

Spindler, G. R., and Poundstone, W. N.: Ex- 
perimental Work in the Degasification of 
the Pittsburgh Coal Seam by Horizontal and 
Vertical Drilling. 60F 106. 

Stachura, J. A.: Selecting the Proper Type 
of Continuous Miner. 60F49 

Updegraff, L. A.: Continuous and Automatic 
Measurement of Moisture in Coal by Capa- 
citance. 60F21 


Economics (K) 

Barr, V. L.: A New Performance Measure 
to Test the Contribution of the Petroleum 
and Natural Gas Industry in an Expanding 
Economy. 60K53 

Belton, A. E.: Foreman’s Incentive Plan. 
60K39 

Elver, R. B.: St. Lawrence Seaway and the 
Canadian Mineral Industry with Particular 
Reference to Iron Ore. 60K78 

Farrier, H. M.: Trends in Property Acquisi- 
tions and Mergers in the Oil Industry 
since 1954. 60K76 

Jaworek, W. G., and Shanz, J. J., Jr.: Bitu- 
minous Coal C pti Estimating I 
Long Term Growth and Annual Variations. 
60K52 

Mathewson, M. H.: Production Management 
— Compensation Systems at I.M.C. 

McGann, P. W.: A Method of Projecting 
U. S. Petroleum Supply. 60K64 

J. L.: Incentives Bonus Systems. 

54 


.: The Butte Contract System. 


Peterson, W. H.: The Question of Govern- 
ment Oil Import Restrictions. 60K60 

Waterland, J. K.: Incentive Pay System at 
the Hi stake Mining C y. 60K23 


() 
Gauvin, C. J.: Geological Procedure and 
cameras at Steep Rock Iron Mines, Ltd. 
45 


Macdonald, R. D.: Iron Deposits of the 
Wabash Lake Area, Newfoundland, Labra- 
dor. 60167 

Riddell, John E.: A Review of Geochemical 
Prospecting Practice in Glaciated Pre- 
Cambrian Terrains. 601116. 

Sales, R. H.: Critical Remarks on the Genesis 
of Ore as Applied to Future Mineral Ex- 
ploration. 60179 

Schmitt, H. A.: The Application of Geology 
to Mining in the Southwest. 60193 

Stringham, B.: Differences Between Barren 
and Productive Intrusive Porphyry. 60197. 

Swenson, W. I.: Geology of the Nakina Iron 

erty, Ontario. 60143 

Tupper, W. M., Jensen, M. L., and Hurley, 
P. M.: The Genesis of the Sulfide Deposits 
of Northern New Brunswick—An Inter- 
} + Based on Sulfur Isotopic Studies. 


Geophysics (L) 

Denen, W. H., and Linder, H.: Relationship 
in Soils to Graphite Zone. 
Gross, G.W.: Location of Clay Deposits by 
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Combined Self-Potential and Resistivity 
Surveys. 60L2 

Hawkes, H. E.: Status of Geochemical Pros- 
pecting in the USSR. 60L15 

Kellogg, W. «| A Report on Airborne 
AFMAG, the Theory, Equipment, and 
Operation in Western United States. 60L113. 

Swanson, H. E.: Model Studies of an Appa- 
— for Electromagnetic Prospecting. 
60) 


Industrial Minerals (H) 

Ball, D.: Underground Gas Storage Effects on 
Underground Waters. 60H13 

Bays, C. A., Peters, W. C., and Pullen, M. W.: 
Solution Extraction of Salt Using Wells 
Connected by Hydraulic Fracture. 60H100. 

Boos, M. F.: Pegmatites and Their Mineral- 
ization in the Storm Mountain Area, 
Larimer County, Colorado. 60H29 

Brown, O. E.: Use of the Coulter Counter for 
Particle Size Analysis of Cement and 
Related Material. G0H71 

Castleberry, D.: Fragmentation Studies in a 
Georgia Granite. 60H20 

Cazort, J. G., Jr.: Development of a Bauxite 
Deposit Using Dredging as the Stripping 
Method. 60H16 

Comstock, H. B.: Trends in Production and 
Use of Magnesi Compounds in the U. S. 


60H88 

Dobbs, E. H.: Missouri-Oklahoma Type Tri- 
poli. 60H41 

Gillam, W. S.: The Cost of Converted Water. 
6oHI4 


Hershey, R. E.: Phosphate Raw Materials 
of Tennessee. 60H17 

Hoyt, F. D., and Hartman, H. L.: Develop- 
ments and Research in the Sawing of 
Dimension Stone. 60H46 

Irving, D. R.: Some _ Beneficiation Tech- 
niques Applicable to Mineral Fillers. 60H48 

Jenkinson, . Ws ogress Report on 
Beneficiation of Aggregates by Heavy 
Media Separation. 60H82 

Kadey, F. L., Hutto, F. B., Jr., and Wey- 
mouth, L. E.: A Study of the Abrasive Ac- 
tion of Fine Powders. 60H56 

Kazmann, R. G.: Water: Industrial Mineral 
—And Industrial Nuisance. 60H3 

Kingman, O.: Grade Control at Tennessee 
Copper 60H92 

Krueger, A. Quarried Stone Meets the 
Challenge of Contemporary Architecture. 
60H85 


Lawrence, W. G.: Inorganic Materials Re- 
search in the USSR. 60H9 

Michaelson, S. D., Ensign, P. H., Hubbard, 

. J., and Last, A. W.: Water, A Raw 
Material for the Production of Copper. 
60H98. 

Moyd, L. and P.: The Gamma-Ray Neutron 
Beryllium Detector as a Reconnaissance 
Tool. 60H95. 

~, J. D.: Concrete Technology in the 

SSR. 60H27 

Ploetz, G. L., and Muccigrosso, A. T.: Ap- 
plications for Lanthanon Oxides and Other 
Compounds in the Ceramic Industry. 60H87 

Robinson, G. C.: Lightweight Clay Block 
Using Vermiculite. 60H47 

Thomson, R. D.: Nonmetallic Mineral Fillers 
in Plastics. 60H105. 

Whitman, J. H.: Evaluation and Marketing of 
Rare Earth Deposits, Ores, and Concen- 
trates. 60H42 

Weisz, W. H.: The Role of Gypsum in Port- 
land Cement. 60H111. 

Wykes, C. E.: Development of Extreme Set- 
tings on Deep Well Turbine Pumps. 60H1 


Open Pit Mining (AO) 

Hunter, P. L.: Industrial Accident Pr 
and Health. 60A031 

Livingston, C. W.: The Application of Ex- 
plosions Research to Blasting in Mines 
and Quarries. 60A026 

Nalle, P. B., and Weeks, L. W.: The Use of 
Digital Computers in the Mining Industry. 


60 

Stefanko, R.: Underground Stress Instru- 
mentation. 60A051 

Grosvenor, Niles E.: A Method for Determin- 
ing the True Tensile Strength of Rocks, 
GOA0115 


Minerals Beneficiation (B) 
Agar, G., and Charles, R. J.: The Size Dis- 
tribution Shift in Grinding. 60B5 
Arbiter, N., and Bhrany, U. N.: Correlation 
of Product Size, Capacity, and Power in 
Tumbling Mills. 60B99. 
. M.: Automatic Thickener Con- 
trol at Marmoraton Mining Company. 


25 
Barnes, J. W.: Process Control in Uranium 
Mills—How Far Can Automation Go? 
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Bergstrom, B. H., Sollenberger, C. L. and 
Mitchell, W., Jr.: Energy Aspects of Single 
Particle Crushing. 60B1v2. 

Bleimeister, W. C., and Brison, R. J.: 
Beneficiation of Rock Salt at the Detroit 
Mine of International Salt Co. 60B8 

Bouchat, M. A., Detiege, A., and Robert, D.: 
Magnetic Recovery of Germanium Sulfide 
with the Franz Ferrofilter. 60B38 

Brison, R. J. and Tangel, O. F.: Develop- 
ment of a New Dry Method for Mineral 
Separation. 60B7 

Brown, J. H., Mitchell, S. R., and Weissman, 
M.: Energy-Size Reduction Relationship 
for the Grinding of Quartz. 60B28 

Cazort, J. G., Jr., and de Witte, J. J.: 
Intra-Plant Transportation and Handling of 
Bauxite at Suralco’s Paranam, Suriname, 
South America Works. 60B81 

Dahlstrom, D. A.: Basic Concepts and Auto- 
matic Control of Continuous Filtration. 
GOBII0. 

Dailey, W. H., Jr., and Bunge, F. H.: The 
Reaction of Low Grade Nonmagnetic Iron 
Ores to Magnetic Roasting in a Fixed Bed. 
G.: Th 

Edwards, J. R. J., and Salamy, S. G.: e 
Magnetic Reduction of Jaspilite in a Shaft 
Furnace. 60 

Emmett, R. C., and Dahistrom, D. A.:Ap- 
plication of Continuous Filtration to Pre- 
cipitate Dewatering. 60B114 

Fuerstenau, S. W.: Retention Time in Con- 
tinuous Vibrating Ball Milling. 60B10 

Gilvarry, J. J., and Bergstrom, B. H.: Frac- 
ture and Comminution of Brittle Solids. 


60B86 

Laurila, E. A., Saari, L., and Castren, O.: An 
X-Ray Fluorescence Spectrometer for the 
Line Analyses of Titanium in Ilmenite. 
60B19 

Lewis, C. J., and House, J. E.: The Re- — 


Extraction from Uranium Mill Circuits. 
assey, E. M.: Influence and Application of 
= Sideframe Belt Conveyors to Surface 
Coal Handling Facilities and Preparation 
Plant Design. 60B63 
McLean, D. C., and Padilla, V.: A Study of 
Oxidation and Cyanide as an Oxidation 
Catalyst in Pressure Leaching of Uranium. 
60BO4 
rklin, K. E., and Childs M. H.: Some 
“Gaee Influencing the Physical Qualities 
of Iron Ore Pellets. 
. R., Berman, H. Gold- 
— E.: The Infrared Radiometric 
Method and Its Application to Remote 
Temperature Measurement. 60B18 
Rampacek, C., and McKinney, W. A.: The 
Copper Segregation Process. 60B61 
Russell, R. J.: Considerations in Selecting 
Grinding Equipment. 60B55 
Schuhman, R. Jr.: Energy Input and Size 
Distribution in Comminution. 60B11 
Smith, et al. (Compilation of Abstracts) .: 
Symposium on Surface Phenomenon in 
Mineral, Ceramic, and Metallurgical Sys- 
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A BIG SELECTION 


This 30 CFM unit is the smallest of the new line 
of 10 R-C vacuum blowers ranging up to 1,000 
CFM. They bring the total selection of Roots blow- 
ers to 46 sizes... with savings for you in every size. 


OF SMALL VACUUM BLOWERS 


Roots-Connersville adds 10 small-volume vacuum 
pumps to its already extensive line to give you better 
selection, better performance in limited-volume 
applications. This new line is designed to handle 
capacities ranging from 30 CFM to 1,000 CFM, for 
operation at up to 20 inches mercury vacuum in 
single stage construction. These units are designed 
for compounding for higher vacuum service. 


Major features of the larger Roots water-sealed units 
are retained: simple, efficient design without internal 


Your nearest Roots-Connersville 
sales engineer has full details on 


valves, no internal contact between moving parts, 
normal maintenance limited to oil changes, efficient 
operating speeds and minimum sealing water 
requirements. The result is more CFM per dollar. 


Only Roots-Connersville offers exclusive rotary 
positive design and such ease of installation in 
vacuum blowers of this size. They are now available 
for a wide variety of application in the food, chemi- 
cal, petroleum, paper, sewage and industrial waste 
treatment, mining and other industries. 


ROOTS-CONNERSVILLE BLOWER 


sheet and for Bulletin VP-158 
covering the larger units. 


DIVISION OF DRESSER INDUSTRIES, INC. 
1060 Mountain Avenue 


Connersville, Indiana. in Caonade—629 Adelaide St., W., Toronto 
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AMSCO HELPS YOU | 


MOVE MORE TONS 


PER DOLLAR: 


AMSCO CHUTE PLATES LAST 5 YEARS 
VS. 4 WEEKS FOR PREVIOUS TYPE 


In the screen house of this quarry, two 
Amsco HC-250 abrasion-resistant 
chute plates are used on each Hi-G dis- 
charge screen. 500 tons per hour pass 
over each plate, during the two-shift, 
20-hour operating day. 

This installation resulted from a pre- 
vious test, in which a set of Amsco 
plates was compared with regular car- 
bon steel plates. The Amsco Chute 


AMSCO SIMPLEX 2-PART TEETH 
DIG 40,000 YARDS OF ROCK 
BEFORE REPLACEMENT 


At the right, you see the type of rugged 
rock excavation in which this outstand- 
ing service record was set. It’s part of 
the Niagara Power Project — Conduit 
#2 South — being handled by Gull & 
Defelice Construction Company. 

All dippers on the job are equipped 
with Antsco Simplex 2-Part Reversible 
Teeth. They operate 16 hours a day, 
6 days a week—handle approximately 


Wherever high impact and abrasion are problems, you'll “move more 
tons per dollar” with Amsco Dippers, Dipper Teeth and Crusher Parts. 
See your equipment dealer, or write us direct for technical bulletins. 


AMSCO 


American Manganese Steel Division « Chicago Heights, Ill. 


Other plants in: Denver + Los Angeles + New Castie, Dela. « Oakland, California + St. Louis 
in Canada: Joliette Stee! and Manitoba Stee! Foundry Divisions 


How AMSCO screen parts and Simplex* 
2-Part Dipper Teeth are giving 
users greatly improved service life 


Plates lasted about 5 years, whereas the 
competitive plates had to be replaced 
every 4 weeks. 

The quarry operator reports that the 
Amsco plates presently installed are 
holding up excellently in service. Their 
exceptionally long life and trouble-free 
service means big dollar savings — 
through elimination of costly shut- 
down time. 


40,000 yards of rock —before tooth 
replacement is required. 

In addition to their exceptionally 
long wear, the fact that Simplex Teeth 
can be replaced in ten minutes with no 
trouble is an important advantage to 
the operators. It all adds up to big 
savings—in replacement cost and 
shovel downtime. *Patent No. 2,904,908 


AMERICAN 


Brake Shoe 
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Reversible Teeth, showing special pin 
lock which assures positive locking of 


the reversible tip. 


ion a 


Conduit #2 South. Dipper on Bucyrus 
Erie 88B shovel is equipped with Amsco 


2-Part Reversible Teeth. 


Right: 


Close-up of Amsco 2- 


Close-up of Amsco Chute Plates 
used on each discharge Hi-G screen. 
Right: General view of Hi-G screen in 
screen house of large New England quarry. 
4 Left: General view of excavat 
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IF PURCHASES ARE ENDORSEMENTS... 


is the 
no. 1 choice in 
copper mining 


Every electric shovel bought for 
the Southwest by copper companies 
in the past year has been P:«H 


Typical of P&H acceptance in copper mining, today you 
will find three or more P&H Electric Shovels working at each 
of 8 out of Arizona’s 9 operating copper mines. 

P&H has earned such widespread acceptance in the copper 
mining industry because of lower per-ton loading cost. This 
profit premium to owners of P&H Electrics results from two 
basic advantages. 

1. Higher rate of production made possible by exclusive, 


patented P&H design principles: MAGNETORQUE® Hoist Drive and 
Electronic Control. 


2. Vastly superior service and parts availability 
reflecting our partnership of responsibility to you, the buyers of our 
products. 


Your satisfaction with these advantages has made us the 


World’s Largest Builder of Full-electric Shovels. 
HARNISCHFEGER PsH 


Milwaukee 46, Wisconsin 


Please Come See Us—AMC Show In Las Vegas—PaH Booth 503 
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that a 

Ni-Hard Mill Liner 
is good to the 
last ‘4 inch 


You’ve heard it said many times...“A 
Ni-Hard Mill Liner is good to the last 


Well here’s photographic proof; from 
the Montana mines of The Anaconda 
Company, where the long life and out- 
standing performance of Ni-Hard* 
nickel-chromium-iron alloy liners have 
saved many thousands of hours of 
downtime. And done wonders for ton- 
nage too — in both ball mills and rod 
mills, at the feed end as well as the dis- 
charge end. 


This “good-to-the-last-%-inch” per- 
formance of Ni-Hard mill liners can do 
wonders for your tonnage. For if ever 
there was a service where superior abra- 
sion-resistance coupled with a uniform 
wear-rate really counts, it’s in mill lin- 
ers. Try a set of Ni-Hard liners in your 
mills and see for yourself. 


Ni-Hard iron’s superior abrasion-re- 
sistance and uniform wear-rate also 
count heavily in prolonging the life of 
feed spouts, pipe elbows, slurry pump 
liners and impellers, dust-collector cy- 
clones, chute liners and many other 
parts for ore-processing equipment. 

Our detailed, 58-page booklet, “Engi- 
neering Properties and Applications of 
Ni-Hard” suggests many ways to put 
versatile, long-wearing Ni-Hard to work 
profitably. Say the word and we'll be 
glad to send you a copy. 


“Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street Aikeo, New York 5, N. Y. 
NI-HARD. 


NICKEL MAKES CASTINGS PERFORM BETTER LONGER 
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Nickel Matte in Production at Thompson 


International Nickel Co. of Canada Ltd. has begun production of the first nickel 
matte from its smelter at the Thompson mine in Manitoba. One of three elec- 
tric furnaces has begun production and the others are expected to come in by 
year’s end. The matte will be stockpiled pending the completion of Inco’s re- 
finery some time in January. 


Steel vs. Aluminum—New Developments 


Increased competition by the aluminum industry in traditional tin plate mar- 
kets has led to the steel industry development of a new thin tin plated steel. 
The product, designated Ferrolite by its developer, U.S. Steel Corp., is just about 
half as thick as the common tin plate used for can making and is far more eco- 
nomical in price. The new tin plate is already available in commercial quanti- 
ties. The aluminum industry’s drive to entrench itself still further as a supplier 
of metal for can making has brought forth another new development. Aluminum 
Co. of America and United Shoe Machinery Corp. have developed an aluminum 
zip-top can that can be opened with a pull of a built-in finger tab. Some in- 
dustry spokesmen believe the development can eliminate the can opener and 
open new markets for cans in vending machines, etc. So far output of the cans 
remains experimental. 


President Employs Pocket Veto on Small Mines Lead-Zinc Bill 


Subsidiary legislation that would provide payments to lead-zine producers on 
the first 2000 tons of production of each metal was cleared by the House and 
Senate but was terminated by presidential pocket veto for this session. Reaf- 
firming confidence in the lead-zinc quota system. President Eisenhower spelled 
out reasons for his rejection of the measure, in part citing possible price drops 
through the additional output the bill would encourage, the complication of 
existing controls of production and demand, and the possibility that producers 
of other minerals would demand equal treatment to the detriment of technolog- 
ical improvement of the industry . . . . other Congressional measures introduced 
to provide a sliding scale of import duties on lead and zinc were not brought 
up for vote before Congress adjourned. 


Sinking Development Shaft at Safford 


Kennecott Copper Corp. is taking bids for the sinking of a two-compartment 
development shaft on its copper property at Safford, Ariz. After driving the shaft 
to the 800-ft level, the company will cross cut to explore the potential of ore out- 
lined by surface drilling. The property is still in the development stage and no 
production has begun. 


Vitro Receives OME Loan for Beryllium Deposit 


Vitro Minerals Corp. has secured an exploration loan agreement from the Of- 
fice of Minerals Exploration of the Interior Department for exploration of its 
new beryllium ore property in the Topaz Mountain area of Juab County, Utah. 
The loan is OME’s first under a change of regulations making exploration for 
beryllium minerals other than beryl eligible for government assistance. 
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Quebec Cartier Project Near Completion 


The huge iron ore project of Quebec Cartier Mining Co. in northern Qubec 
will begin production of a concentrate grading 65 pct Fe this fall, with first 
shipments beginning early in 1961. From an open pit mine at Lac Jeannine, the 
company, a wholly owned subsidiary of U.S. Steel Corp., will produce at the 
rate of some 60,000 tpd. Future output from the project may total as much as 20 
million tons yearly. Reserves are estimated at 300 million tons, and the com- 
pany is investigating the development potentials of two more northerly ore de- 
posits at Mt. Reed and Mt. Wright. 


Foreign Aluminum News 


An alumina production facility in Greece with annual capacity of 100,000 tons 
is the aim of a new agreement by the Athens government, French companies 
Pechiney and Compadex, the Greek Industrial Development Corp., and the 
Niarchos group .. . . Japan’s production of the light metal continues its rapid 
growth. Output in 1950 was just 27,000 tons; production in 1959 rose to more 
than 110,000 tons and output in the first seven months of this year was 27 pct 
higher than in the like period last year .. . . Nations of the European Common 
Market recently established a 15 pct ad valorem tariff as the ultimate duty in 
imports of semi-fabricated aluminum shapes. The duty is to come into effect 
over the next ten to thirteen years .... As a result of the increased Common 
Market tariff limit, spokesmen of the domestic aluminum industry have urged 
the rapid establishment of U. S. light metal plants in the member nations of 
the European Common Market. 


Per-Man Coal Output At New High 


USBM reports bituminous coal miners in 1959 produced an average of 12 tpd 
per man—a new record. The output was six-fold higher than per man output in 
any other nation and bested the 1958 U.S. total by about 1 tpd. Increased me- 
chanization was credited with the biggest share of the production upstep. 


U.S. Bauxite Output Biggest Since War, New Import Record 


Second quarter output of bauxite in the U.S. soared 48 pct over first quarter 
production for the highest output since World War II.—710,000 long dry tons— 
reported USBM. Imports also rose by 15 pct, attaining the biggest tonnage yet 
recorded—2.3 million long tons. 


American-Mexican Firms Awarded Iron Concession in Mexico 


Nahuatl, an iron concession in the state of Colima, Mexico, has been awarded 
to the combine of the American firm Colima Mines Inc. and Mexican Company 
Minera Ducro S. A., under a new Mexican mining code. Terms of the new con- 
cession require that the ore be consumed in Mexico. 


Brass Company Changes Name 


Effective October 3rd American Brass Co. changes its name to Anaconda 
American Brass Co. The company, a wholly owned subsidiary of the Anaconda 
Co., will continue to be headquartered in Waterbury, Conn. Operation policies 
will be unaffected, a company official said. 
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YOUR 


PROCESS 


BECOMES 


PRODUCTION 


WITH STEARNS-ROGER 


The plant that will effectively and 
economically implement your chem- 
ical or metallurgical process is one 
designed, engineered, erected, 
equipped and tested by Stearns- 
Roger engineers. Our service can 
save you months of lost time getting 
into production and avoiding trial 
and error in bringing operations up 
to design capacity. For over half a 
century Stearns-Roger plants have 
been known as the best that the 
technical skills can produce. When 
you begin to plan facilities, consult 
Stearns-Roger. 


P.O. Box 5888 — Denver 17, Colorado 
DENVER * HOUSTON »* SALT LAKE CITY 
Stearns-Roger Engineering Co., Ltd., Calgary 


ENGINEERS + CONSTRUCTORS 
MANUFACTURERS 
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Drill hard rock faster 
with your rotary rig 
and the 


Now—add new versatility to your rotary 
drilling rig with the Gardner-Denver 
““MOLE-DRIL’’* in three sizes: AM4 (4” 
dia.), AM5 (5” dia.) and AM6 (6” dia.). 


Add new power for fast hard-rock drilling 
with the heavy-duty, percussion-type 
“MOLE-DRIL.” It screws directly onto 
your drill pipe . . . works at the bottom of 
the hole right at the rock face. There’s no 
power-draining rod between the hammer and 
the bit. 


ONLY 3 MOVING PARTS 


Rugged construction cuts down time. Simple 
design reduces wear and trouble. Only three 
moving parts: valve, hammer and tappet. 
Compare these Gardner-Denver MOLE- 
DRIL” features right down the line: 


FOR FULL DETAILS, 
WRITE FOR BULLETINS. 


*Trade-Mark 
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BACKHEAD 


Fitted with posi- 
tive-action check 
valve for drilling in 
wet formations. 


VALVE 


Automatic drifter 
type; short stroke 
for fast action. 


BLOWING 
AIR TUBE 


GARDNER-DENVER 


Delivers high veloc- 
ity of air to bot- 
tom of hole for quick 
cleaning. 


EXHAUST PORTS 


Boost chips out of 
the hole. 


HAMMER 


Large bearing area 
for minimum wear 
on cylinder wall. 


TAPPET 
BUSHING 


Replaceable; kee 
tappet in line for 
straight hole drill- 
ing. 


CYLINDER 


Clean, simple lines; 
carburized for max- 
imum resistance to 
abrasions. 


TAPPET 


Bit screws directly 
onto shank; 
bit replaced with- 
out disassembling 
drill. 


BITS 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, IIlinois 
International Division, 233 Broadway, New York 7, New York 
In Canada: Gardner-Denver Company (Canoda), Ltd., 14 Curity Avenue, Toronto 16, Ontario 


Cardner-Denver 
““Molebits”’ in sizes 
from 434" to 8”. 


\ ] / | 


Only Spencer uses military type underwater tests to determine the relative effectiveness of commercial 
explosives. These tests are the latest in a continuing research program conducted by Spencer Chemi- 
cal Company, the pioneer supplier of solid ammonium nitrate as an ingredient in blasting. 


Precise new underwater testing method shows... 


Spencer N-IV And Fuel Oil Produces Up To 


7 Times As Much Useful Energy Per Dollar 


. » » When compared with gelatin dynamites 


How do you measure the true blasting effectiveness of PERFORMANC 
commercial explosives? Unsatisfied with present meth- . € COMPARISON OF BLASTING MATERIALS 


ods, Spencer Chemical Company and a well known re- Bestel 
search organization teamed up to discover a better way. Explosive 


Ft. Tons/$ 


After extensive investigation Spencer adopted under- Spencer N-IV 
water testing methods developed through military re- and Fuel Oil 
search. These were found to provide data better related 40% Gelatin 
to commercial blasting than any other testing method. Dynamite 

As a result, more accurate standards of evaluating the 
actual useful output of explosives have been developed. ~ % oe 


Latest test results show that Spencer N-IV Ammonium 
Nitrate and fuel oil deliver up to seven times as much 
useful energy per dollar as gelatin dynamites (see chart 
at right). 


Extensive research has also shown that Spencer N-IV, 
when mixed with the recommended 6% fuel oil, delivers 
% to 25% more blast energy than equal charges of Pp ical Company 

other solid ammonium nitrate-fuel oil mixtures. There Industrial Ammonium Nitrate Soles 
are two main reasons for this: (1) lower density which © Kansas 5, 

or igation, please se me forma- 
structure ‘which llows fuel cil’ to be | on of Spencer NAV ond for 
evenly. 
Firm 
It costs you nothing to get the full benefits of Spencer’s as 
advanced knowledge and experience in this field. Just a 
™mail this coupon. No obligation of course. ~ 


—— 
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BLASTING IS OUT- 
DS AND RIPPER IN- 


PRODUCTION 


Gillen Coal Mining, Inc., is salvaging a six-ft.-thick seam 
of coal near Carbondale, Pa. To get to the coal, 180 ft. of 
overburden must be removed—10 ft. of topsoil, 100 ft. of 
hardpan and, finally, 70 ft. of rock. 


Gillen used to blast through. Then they changed to a 
Caterpillar D9 Series E Tractor with a No. 9 Ripper. Pro- 
duction shot up 35%. Cost savings are estimated to 
be 60%! 


The overburden, rough as it is to work with, is the kind 
of material the D9 and No. 9 Ripper eat up. Working in 
50-ft. passes, the team fragments the hardpan (average 
cu. yd. weight 3200 Ib.) into right-size pieces for two Cat 
DW21s. They’re moving up to 4000 yd. a seven-hour shift. 
When needed, the D9 pushloads the scrapers and ’dozes, too. 


The D9 and No. 9 is an all-business combination of 
power and speed. The Series E Model D9 has a 335 HP 
(flywheel) turbocharged engine to put massive power into 
the work. You get more power from every gallon of fuel. 
The Series E D9 has a heavier undercarriage. Track com- 
ponents are bigger, heavier. You get up to 40% more 


life with deeper hardened steel shoes, links and rollers. A 
new equalizer bar makes the Series E D9 even more stable. 


New power shift transmission gives you the flexibility 
and anti-stall features of a torque converter with the split- 
second snap of direct drive. Finger-tip control gives opera- 
tors instant changes under full load without clutching. 


Match this with the No. 9 Ripper to break your way 
through production bottlenecks. For the right tractor- 
ripper combination, see your Caterpillar Dealer, who will 
prove his recommendation with a demonstration. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


Caterpiliar and Cat are Registered Trademarks of Caterpiiiar Tractor Co. 
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NACO ALLOY 


through closer 
metallurgical control 


tumble per-ton grinding 


Through precise laboratory controls of the elements in steel making 
— from spectrographic analysis through final heat treating —- Naco 
Grinding Balls possess the correct structure and hardness for maxi- 
mum impact absorption and wearing qualities. Structurally, Naco 
Grinding Balls have a grain akin to tool steel — tough, hard and 
rugged. Laboratory tests show remarkable uniformity in solidity 
and controlled hardness holding to desired depth. Every day more 
mill operators are tumbling to the cost-saving advantages of Naco 
Grinding Balls. 


CAPITOL 
FOUNDRY 
DIVISION 


POST OFFICE BOX 750 
PHOENIX, ARIZONA 


NATIONAL “Vcc: CASTING 


S$ COMPANY 


General Offices + Cleveland 6, Ohio 
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proof 


that POWERFUL SELECTIVE 
AEROFLOAT’ PROMOTERS 
Achieve Maximum Zine Recovery 


TPO FEED % In RECOVERY GRIND 
Gangue Sulfides Feed | Cone. | Tails ‘CuSO, NaAF A211 ABC 
2000 | Limestone, ZnS, up to 40 | 600 | 025 94.2 [188% + 65Mesh | 0.35 0.08 0.10 
dolomite, chert | 5% Fe 32.5% + 100 Mesh 
traces 46.8%, — 200 Mesh 
2000 | Limestone, ZnS, traces | 5.5 to | 63.5 0.10 98.4 [355% + 65Mesh | 0.44 0.07 
dolomite, chert, | of FeS, 5.75 48.7% + 100 Mesh 
rare 35.7% — 200 Mesh 
5400 | Dolomite, chert | ZnS, traces | Flet. | 61.95 | 0.22 96.7 130.9% + 65Mesh | 0.860" |  0,092* 
total, of Fe 8.08 (flot.) | 40.8% + 100 Mesh 
1790 (0.5% Fe) HMS 41.5% — 200 Mesh 
3.45 
1550 | Dolomite, chert | ZnS, traces | 459 | 64.0 0.21 95.7 142.5% + 65Mesh | 0.40 0.067 
FeS, 53.0% + 100 Mesh 
25.5% — 200 Mesh 
2500 | Dolomitic ZnS, traces | 64 | 59.0 | 0.75 89.5 [18% +100Mesh]| 1.0 0.17 
limestone of FeS, 60%, 200 Mesh 


Here are operating results from five large U.S. 
zinc mills showing how reagent combinations 
based on SODIUM AEROFLOAT or AEROFLOAT 211 
Promoters produce maximum recovery in a 
high-grade concentrate. 


While these are impressive metallurgical results 
on relatively simple, easy-to-treat zinc ores, both 
SopIUM AEROFLOAT and AEROFLOAT 211 Pro- 
moters will also do an outstanding job on more 
complex zinc ores and on lead-zinc ores where 
maximum recovery at highest grade is desired. 


Both SODIUM AEROFLOAT and AEROFLOAT 211 are 
highly effective promoters for the rapid and 


x 


*Reagents on basis flot. feed 


high recovery of sphalerite. Both have the added 
advantage of good selectivity on complex ores. 
SopIuM AEROFLOAT is widely used to float coarse 
sphalerite. AEROFLOAT 211 is frequently pre- 
ferred to float slimed sphalerite. 


Cyanamid furnishes the most complete line of 
metallurgical chemicals and has maintained for 
nearly 45 years an unfailing delivery to every 
world mining field. Cyanamid Field Engineers 
backed by the Cyanamid Mining Chemicals Lab- 
oratory will be glad to work with you to develop 
the most effective reagent combination of Cyana- 
mid Reagents for your ore under your operating 
conditions and economics. 


x 


Your ore-dressing bookshelf should contain these current 
Cyanamid Mining Chemicals publications: 


Flotation Reagents 


Cyanamid Flocculants 


Handling & Feeding AERO® Brand Cyanide 
Our nearest office will provide copies upon request. 


Chemistry of Cyanidation 
Color Microscopy for the Mill Man 
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Two 1000 tpd parallel cir- 
cuits for grinding, flot. 


Concentrates leached in 
thickener with NaCN to re- 
move traces of Cu on sur- 
face of ZnS; 2x1000 tpd 
circuits. 


0.168* HMS feed is +%%”, split in 
cone at 2.81—2.91 
REAGENT CODE fed to grindin 
with HMS conc. HS 
NaAF — AgrorioaTé 
Promoter 
A-211 —Asroroar® 211 
Promoter 
ABC — Agno® Brand Cyanide 
NaCN — 96/98% Sodium 
Cyanide 


rother 
F-77 — Agnornotn® 77 Frother 
— Barrett Oil 634 
0-250 — Dowfroth 


AMERICAN CYANAMID COMPANY 


EXPLOSIVES AND MINING CHEMICALS DEPARTMENT 


< WA NA NE CYANAMID INTERNATIONAL — Mining Chemicals Department 


Cable Address:—Cyanamid, New York 


3O ROCKEFELLER PLAZA, NEW YORK 20, WN. Y. 


CYANAMID DE MEXICO, $.A. de Mexico 1, Mexico + CYANAMID OF GREAT BRITAIN LTD. London W.C. England * SOUTH AFRICAN CYANAMID (PTY) LID, Johannesburg, Union of South Africa 
MARTIENS, Lima, Pere CYANAMID AUSTRALIA PTY. LTD. Melbourne, Australia + CYANAMID (FAR BAST) LTD, Yurctw-Cho, Japon * CYANAMID OF CANADA LIMITED, Montreal, Queber 


REAGENTS, LB/TON ORE COMMENTS 
ie 
fo 
= 
cuits for grinding, flot. . 
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Cross section of average extension steel, Cross section of Sandvik Coromant Steel, 
showing distorted center hole. showing perfectly uniform center hole. 


See for yourself why 


SANDVIK 


oromant Steels 


last longer on the job! 


The completely unretouched photographs above show clearly why 
Sandvik Coromant large-diameter extension rods last longer! Since 
Sandvik takes the time—and the trouble—to cold-roll these alloy 
drill rods, the flushing hole is uniform all the way through — smooth 
w as a gun barrel. And, since the hole is even and perfectly round, you 
set up fewer strains and stresses in use...there's less whipping... 
and therefore, less breakage. And, with mechanically stronger rods, 
chars we can provide larger flushing holes for faster, more complete 
Sandvik-originated smooth rope- 
threads make uncoupling easy. removal of cuttings. 
What's more, the Sandvik-originated rope-thread makes coup- 
ling and uncoupling a hand operation — speeds the job —and reduces 
aus aimesn chance of incipient cracks developing from wrench marks. 
—_—— All in all, you can't beat Sandvik Coromant Rope-Thread Steels 
for fast work and long life! Available from 142” to 2” in diameter. 


To set up a test on your job, write to your nearest Atlas Copco office 
today. Address: Dept. ME-17. 


Stlas Copco 


545 Fifth Avenue, New York 17, N.Y. 
610 Industrial Avenue 930 Brittan Avenue 
Paramus, New Jersey San Carlos, California 
COlfax 1-6800 LYtell 1-0375 
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grinding efficiency 


It's something you can depend on with Moly-Cop 
Balls. Their performance never varies because 
Sheffield alloying, forging and heat treating are kept 
invariable by Sheffield quality control. They keep 
their spherical shape longer because their uniform- 
ity of fine grain structure goes right to the core. 
That means a better grinding job, and greater 


economy. 
The Standard 


SHEFFIELQ 
¥ of Comparison 
M LY- Around the World 


COPPER-MOLYBDENUM-ALLOY 


SH EFFIELD DIVISION 


Sheffield Plants in Kansas City, Tulsa and Houston 


ARMCO STEEL CORPORATION 


OTHER DIVISIONS AND SUBSIDIARIES: Armco Division + The National Supply Company + Armco Drainage & Metal 
Products, Inc. * The Armco International Corporation +« Union Wire Rope Corporation + Southwest Steel Products 
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NOW-=}Dust-free drilling without water! 
... with the Le Roi LLV Dust-collecting Air Leg Drill 


You'll drill fast, , and clean through the hardest rock with the 
new Le Roi LLV t-collecting Air Leg Drill. It outperforms 
wet-drilling machines and has a much lower dust count — you 
don’t use a drop of water in the mine or tunnel. 

The LLV’s efficient dust collection keeps holes clean for faster, 
deeper penetration — prevents stuck steels and lost holes. Its 
powerful suction removes cuttings through the hollow drill steel 
and out the side of the chuck housing. None passes through the 
machine. Results: less maintenance and longer tool life. 

What’s more, dry cuttings permit continuous ore sampling — 
and all can be reclaimed! 

Ask your Le Roi distributor for a demonstration. Or write Le Roi 
Division, Westinghouse Air Brake Co., Milwaukee 1, Wisconsin. 


DRY “DUSTLESS” LLV collects cuttings in 
LX-1 dust box. Operator can empty box by 
remote control lever on drill. 


LE ROI NEWMATIC’ AIR TOOLS 


PORTABLE ANO TRACTAIR® AIR COMPRESSORS *© STATIONARY AIR COMPRESSORS °e Atr TOOLS 


AT-906 


4a 
| 48. 
| 


Immediate delivery on USS Grinding Balls We swing into action 
immediately when you order USS Grinding Balls. Thus, they are delivered to you when 
you need them. We can ship promptly from stock that includes a complete range of sizes 
from 34” to 4” in USS Carbon-Manganese Steel and USS Alloy Steel. Here are three 
reasons why USS Grinding Balls are your best buy: Maximum hardness combined with 
superior toughness. Deeper hardness penetration achieved by careful combination of 


20. 
79) 


50}+— 


HARDNESS Rc 


heat treatment and composition. Uniform roundness from ball to 
ball, load to load, for less wear and superior performance. If you 
have a delivery, performance, or selection problem, call our 
nearest Sales Office or United States Steel, 525 William Penn Place, 


os Pittsburgh 30, Pennsylvania. USS ts 0 registered wademark 
United States Stee! Corporatica — Pittsburgh 
TZ This mark tells you a Columbia-Geneva mete Francisco 
VW product is made of modern, dependabie Stee! Tennessee Coal & th ee Alabama 


United States Steel 
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FEEDERS for 
every ore 
handling 


*THE ROUGHER YOU TREAT 'EM... 


THE TOUGHER THEY GET! 
*Reg. T.M. American Manganese Steel Co. 


S-A ENGINEERED 
PRODUCTS FOR ORE 
HANDLING SYSTEMS 


WATER HANDLING PRODU: 


REQUEST LITERATURE eumastee aut 
LISTED ABOVE. SPWERCO” BEARINGS & ROD ENDS 
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STEPHENS-ADAMSON builds a complete line of feeders to fit every 
need. From light duty units handling a few tons of light materials 
per hour to giant AMSCO Feeders built to take the impact delivered 
by thousands of tons of run of mine ore and stone. Material flow 
from hoppers and bins can be accurately controlled up to 3000 
T.P.H. and more. The S-A Feeders consist of a series of overlapping 
steel pans attached to endless conveyor chain. A wide range of pan 
styles are available depending on the application. AMSCO Feeder 
Manganese steel pans and chain actually become tougher with con- 
tinued use and impact. Many units are still in service after thirty 
years of rough treatment. 


AC and AD FEEDERS— AMSCO FEEDER— 
BULLETIN 255 BULLETIN 255 


ENGINEERING DIVISION 


STEPHENS-ADAMSON MFG. CO. 


GENERAL OFFICE & MAIN PLANT, 37 RIDGEWAY AVENUE, AURORA, ILLINOIS 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA @ CLARKSDALE, MISSISSIPPI 


BELLEVILLE, ONTARIO 


be 
| 
requirement | | 
7 
: 
| 
¥ 
| 


MINING ENGINEERING Staff 
Editorial Director: 

Rixford A. Beals 
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ENGINEERING UNITY 


As a first step dealing with a complex subject, AIME set 
up a Committee on Inter-Society Cooperation. On the pages 
immediately following we have a progress report from this 
group which has examined what cooperation exists and where 
cooperation works. Many proposals for a unified engineering 
profession are in the air, and AIME appointed a group to lay 
the groundwork should it become necessary for our Board 
to make decisions. Any specific steps are far in the future, 
however. One example of cooperation which does work is 
represented by the new United Engineering Center. As pic- 
tures in the SME News section show, physical progress is 
well along. 


NOT BY BREAD ALONE 


An article entitled “Wage Incentives in Underground Min- 
ing” by B. O. Saxberg and R. L. Winter, in this month’s 
issue contains a very important sentence: “Therefore, a more 
provocative question is whether mine management has been 
alert to the developments in industrial management within 
the last 50 years which have indicated that physical or eco- 
nomic incentives form only part of the workers’ motivation 
in an economy where the basic needs for the majority have 
long ago been met.” The authors very properly confined 
themselves to the specific subject of wage incentives. With 
equal propriety they point out that there are other incen- 
tives, and these other incentives are a subject we would 
like to see discussed at future AIME meetings. In an era 
when the term “loyalty” has become almost old-fashioned, 
and when unions are proclaiming that first loyalty should 
be to them, it seems pretty important to strengthen com- 
pany ties to both hourly and monthly employees. De- 
veloping loyalty is one of the places where the science of 
engineering gives way to the art of operating, and it is a sub- 
ject on which we could all use both ideas and inspiration. 


ROUNDUP AT LAS VEGAS 


There will be a new kind of stripping show at Las Vegas 
Oct. 10-13 as a large segment of the mining fraternity gathers 
at the AIME Mining Show to see not only earthmoving equip- 
ment but most of the other equipment used to produce min- 
erals. We will also look forward to seeing most of you at the 
Rocky Mountain Minerals Conference, Oct. 5, 6, 7, at Salt 
Lake City. 
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here are in this country some 20 or 30 societies 

for engineers and engineering scientists. Most of 
these organizations are autonomous, and there is 
little or no cooperation among them. Many do not 
touch the lives of our Institute members. However, 
during the course of the years several societies 
closely associated with the AIME have banded to- 
gether to handle specific situations where coopera- 
tion was necessary. It is believed by many engi- 
neers that the functions of these cooperative soci- 
eties should be analyzed and a plan set up to unify 
the engineering profession into an organization 
similar to the American Medical Association and 
the American Bar Association. 

The preliminary study of the AIME Committee for 
Inter-Engineering Society Cooperation has indi- 
cated that the following organizations bear upon the 
professional lives of our members. Some of these 
are federated groups, such as EJC and ECPD; others 
are individual-member participation groups, such as 
the Founder Societies and NSPE. 


The five Founder Societies (AIME, ASCE, ASME, 
AIEE, AIChE). 

The United Engineering Trustees (UET). 

The Engineers Council for Professional Develop- 
ment (ECPD). 

The Engineers Joint Council. 

The National Society of Professional Engineers 
(NSPE). 

The National Council of State Boards of Engineer- 
ing Examiners (NCSBEE). 


Founder Society is a convenient term used in 
grouping several early technical organizations—the 
American Society of Civil Engineers (founded in 
1852); American Institute of Mining, Metallurgical, 
and Petroleum Engineers (1871); American Society 
of Mechanical Engineers (1880); American Institute 
of Electrical Engineers (1884); and American Insti- 
tute of Chemical Engineers (1908). These five socie- 
ties assumed the responsibility for forming and ad- 
ministering the United Engineering Trustees and 
have been the organizations most active in the fund- 
raising campaign for the new engineering building 
now going up at United Nations Plaza. 


FIRST STEP TOWARD UNITY 


In 1904 Andrew Carnegie donated $1,050,000 to be 
used for a building in which to house the activities 
of the engineering societies. At a meeting in New 
York representatives of the American Institute of 


WILL MITCHELL, JR., is Acting Director of Research, Allis- 
Chalmers Mfg. Co., Milwaukee. 
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NEW PLAN FOR UNITY 


PROGRESS REPORT OF THE COMMITTEE FOR 


Mining Engineers, American Society of Mechanical 
Engineers, and American Institute of Electrical En- 
gineers created the United Engineering Society 
(UES) as a joint holding corporation to administer 
the proposed new home. This was a major step to- 
ward unity of action among the members of the en- 
gineering profession. By 1906 the building on 39th 
Street in New York was completed and UES as- 
sumed management. 

Until 1916 the American Society of Civil En- 
gineers was housed in its own quarters in New York, 
but in that year ASCE decided to join UES in the 
Engineering Societies Building and became the 
fourth Founder Society. In 1958 the American Insti- 
tute of Chemical Engineers (AIChE) became the 
fifth Founder Society to join the cooperative man- 
agement organization. 

United Engineering Trustees: United Engineering 
Societies became the Engineering Foundation in 
1930. A year later it became the presently named 
United Engineering Trustees Inc. Three trustees 
each are appointed by the boards of directors of the 
Founder Societies. 

The New Building: During recent years it has 
been increasingly evident that the crowded quarters 
of the 39th Street building can no longer accommo- 
date the mushrooming activities of the engineering 
societies, and in 1958 a national fund-raising cam- 
paign was inaugurated to provide a new home for 
the profession. The success of the campaign is ap- 
parent in the building being erected at First Avenue 
and 47th Street in New York. 

UET’s history of accomplishment over the past 56 
years is a classic example of the ability of engineers 
of different disciplines to cooperate in a common 
cause. 


STRIDES TOWARD A FURTHER GOAL— 
AND WHAT WAS LEARNED 

In 1916 the Engineering Council was formed. The 
first four Founder Societies and the UES were each 
represented by five members in this federation “to 
provide for the convenient cooperation between 
Founder Societies, for the proper consideration of 
questions of general interest to engineers and to the 
public... .” 


In 1921 this group became the American Engi- 
neering Council, with these stated objectives: 


1) To further the public welfare wherever tech- 
nical and engineering knowledge and experi- 
ence were involved. 

2) To consider and act on matters of common 

concern to the engineering and allied tech- 

nical professions. 


4 


INTER-ENGINEERING SOCIETY COOPERATION 


Herbert Hoover, an AIME member, then U. S. 
Secretary of Commerce, was the first President of 
the American Engineering Council (AEC), which 
operated effectively until the depression of the 
thirties. By 1940 the membership had grown to in- 
clude 54 national, state, and local societies. 

In this year, however, the AEC collapsed when 
three of its largest contributors withdrew financial 
support. The funds remaining were held in trust for a 
future similar organization. Dissolution of the 
American Engineering Council demonstrated the 
inherent weakness of a federation type of unity 
organization. 

Engineers Joint Council—Membership and Scope: 
In 1941 the Engineers Joint Council was formed “to 
consider joint efforts in national defense.” The Coun- 
cil was composed of the officers of the Founder 
Societies. First called the Joint Conference Com- 
mittee, it became the Engineers Joint Conference, 
and finally in 1945 the Engineers Joint Council, at 
which time a constitution was adopted. 

In 1943 each member society provided three rep- 
resentatives to recommend a plan for organizing the 
engineering profession. After considerable discus- 
sion and negotiation it was decided in 1952 to admit 
other than the five Founder Societies to EJC and to 
provide for representation from the constituent so- 
cieties in proportion to their membership. EJC 
Board members are appointed by the boards of di- 
rectors of the technical societies. 

By 1958 EJC included in its federation eleven 
constituent societies, three associate societies, and 
seven affiliate societies. It claimed a federated en- 
rollment of “almost 300,000 individual members.” 

The scope of EJC includes: atomic energy; engi- 
neering manpower; air pollution; engineering sci- 
ences; honors; international relations; and recogni- 
tion of specialties in engineering. 


BUT WHAT OF THE INDIVIDUAL? 


Still, professional engineers lacked a common 
meeting ground. Where could the individual, a 
trained professional man, seek help in advancing his 
career? What assurance could he find that his train- 
ing was taking him in the right direction? If his 
training met the requirements in one state, would it 
satisfy professional engineering standards in an- 
other? 

Engineers Council for Professional Development: 
In 1932 representatives of the following groups—the 
five Founder Societies, the National Council of State 
Boards of Engineering Examiners, the Society for 
the Promotion of Engineering Education (since 
called the American Society for Engineering Educa- 
tion), and the Engineering Institute of Canada—es- 


by WILL MITCHELL, JR. 


Committee to Investigate Inter- 
Engineering Society Cooperation 


The AIME Committee for Inter-Engineering 
Society Cooperation was appointed in February 
1960 as an information-gathering group, to re- 
port its findings to the Board. As the prelim- 
inary study progressed, each member of the 
three-man committee was assigned to cover 
the activities of a society or group of societies 
touching the professional lives of AIME mem- 
bers. Will Mitchell, Jr., of the Society of Min- 
ing Engineers covered the activities of the 
National Society of Professional Engineers; 
Robert M. Mahoney of the Metallurgical So- 
ciety was assigned to study the scope and 
organization of the Engineers Joint Council 
and the National Council of State Boards of 
Engineering Examiners; and Douglas Ragland, 
Petroleum Engineers, covered the activities of 
the Engineers Council for Professional Devel- 
opment. 


tablished the Engineers Council for Professional De- 
velopment (ECPD). Originally the Council was 
formed “to advance the engineer professionally 
through the cooperative support of those national 
organizations directly representing the professional, 
scientific, educational and legislative phases of the 
engineer’s life.” Its scope has since been expanded to 
include: 


1) Education and development of young engi- 
neers. 

2) Establishment of standards for engineering 
education. 

3) Accreditation of engineering curricula. 

4) Canon of ethics. 


ECPD is a federation governed by a board made 
up of three representatives of each member society. 
These representatives are appointed by the boards 
of directors of the societies involved. Through the 
years the splendid cooperation of the member soci- 
eties and the wisdom of the various governing 
boards of ECPD have engendered great respect from 
engineers and from the public. ECPD is mentioned 
as an authoritative voice in the laws of 41 states. 

National Society of Professional Engineers: The 
National Society of Professional Engineers was 
formed in 1934. Ever-increasing technological spe- 
cialization was leading to the formation of more and 
more technical societies, but it was realized that 
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some problems are common to all engineers, espe- 
cially in their professional responsibilities. It was 
recognized that advancement of the arts and sci- 
ences of engineering was receiving adequate atten- 
tion from the various technical organizations; hence 
NSPE proposed not to interfere in the technical 
field, but devoted itself to the areas of common in- 
terest—professional, social, economic, and ethical. 

NSPE is not a federation. It is similar in organiza- 
tion to the Founder Societies in that it is composed 
of individual dues-paying members who are pro- 
fessional engineers. Members meet on the local, state, 
and national levels. The society elects its own offi- 
cers, the individual having a voice in all affairs. 

Registration laws covering the practice of engi- 
neering have now been enacted in all states; hence 
registration has become a basic requirement for ad- 
mission to NSPE; the few exceptions to this require- 
ment are beyond the scope of this report. There is 
only one grade of membership in NSPE at the pres- 
ent time. 


STATE ACCREDITATION—THE NEED FOR 
UNIFORM STANDARDS 

Wyoming in 1907 passed the first law requiring 
registration of engineers in our country. By 1920, all 
states had similar laws on their books, and today all 
50 states have registration laws for engineers. 

National Council of State Boards of Engineering 
Examiners: This organization was founded in 1920 
“to promote the public welfare by improving pro- 
fessional engineering standards through efficient 
administration of State Engineering Registration 
Laws, by facilitating interstate registration of en- 
gineers, and by defining and maintaining national 
qualifications for registration.” 

Officials of the NCSBEE are actively working on 
a revised “Model Law,” which it is hoped will be 
adopted by all state legislatures in the interest of 
uniformity and consistency. Members of the state 
boards are appointed by the governor or an au- 
thorized representative of the state legislative body. 
In general, these members are selected upon rec- 
ommendation by the state or national professional 
societies, or both. 


INTER-ENGINEERING SOCIETIES 
COOPERATION 

Recently NSPE canvassed its membership of more 
than 50,000 with a questionnaire on organization of 
the profession. It is interesting to note that of the 
15,000 who replied, 20 pct are also members of 
ASCE, 15 pct belong to AIEE, and 13 pct to ASME; 
2.7 pct claim membership in AIME and 2.6 pct claim 
membership in AIChE. It was indicated that 75 pct 
of the members of NSPE belong to one or more 
technical societies. 

It should be noted that NSPE in its Policy No. 51 
has recommended that every member of NSPE 
should “join and support the work of the technical 
society which serves his particular field of practice.” 

AIEE has proposed what is called the Functional 
Plan, in the hope that this will be the first step to- 
ward unity in the profession. The plan attempts to 
delineate the scope of the responsibilities of EJC, 
ECPD, and NSPE by proposing: 


1) That cooperative action on technical and 
other related matters be a function of the 
Engineers Joint Council. 

2) That cooperative action in the field of engi- 
neering education and the canon of ethics be 
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the responsibility of the Engineers Council for 
Professional Development. 

That the National Society of Professional En- 
gineers be responsible for furthering the de- 
velopment of the professional interests of the 
engineers. 


The American Society of Mechanical Engineers has 
gone on record as being in favor of this plan. 
Another recent proposal is that the Engineers 
Council for Professional Development and the En- 
gineers Joint Council be consolidated and that a 
third department be created to handle professional 
activities. Under this arrangement registration of 
members would probably not be a requirement. 


TAX REGULATIONS 

Any realistic plan for unity, however, must take 
into consideration some tax rulings established by 
the Internal Revenue Department. The department 
classes voluntary membership organizations into: 

1) Educational, scientific, religious, and charita- 
ble (501-C-3 classification). 

The Founder Societies, United Engineering Trus- 
tees, and Engineers Council for Professional Devel- 
opment fall under this classification. The 501-C-3 
organizations can receive donations and gifts that 
are tax deductible to the donor. They also are 
privileged to receive a real-estate tax exemption. 

2) Trade associations, chambers of commerce, 
etc. (501-C-6 classification) whose objectives in- 
clude the improvement of the economic welfare of 
their members. 

Organizations such as the American Mining Con- 
gress, The Mining and Metallurgical Society, the 
National Society of Professional Engineers, the 
American Medical Association, the American Bar 
Association, all fall into this group. These societies 
can not receive the tax benefits mentioned above. 
No funds from organizations classed as 501-C-3 may 
be contributed to the organizations listed as 501-C-6. 
However, funds from the organizations classed as 
501-C-6 may be accepted by those enjoying a 501- 
C-3 classification. 

The Engineers Joint Council, before its recent in- 
corporation, was classified under 501-C-6. Under its 
new charter all references to activities of a pro- 
fessional nature have been omitted and EJC has re- 
quested reclassification as a 501-C-3 group. 


WHERE TO FIND MORE INFORMATION 


This résumé is presented here to let our members 
know what has been done and what is being done in 
the interests of Inter-Society Cooperation. For those 
who may want to study the matter in greater detail 
the publications listed below will be helpful. 


The Organization of the Engineering Profession 
(NSPE). 

Organizing the Engineering Profession to Achieve 
Unity (AIEE). 

Organization of the Engineering Profession—Back- 
ground and NSPE Member Opinion (NSPE). 

EJC Annual Report, 1958. 

Charter and Rules of Procedure, Engineers Council 
for Professional Development, Revised Oct. 20, 1951. 

The Registration Bulletin (NCSBEE). Published 
quarterly. 


The investigating committee has used these pub- 
lications for its report and has quoted freely from 
them. The committee is offering no conclusions or 
recommendations at this time. 


: 
3) 


The “Akanswarie” has the star role in Alcoa’s project of developing a bauxite deposit in Surinam by ... . 


STRIPPING OVERBURDEN WITH A DREDGE 


by JOHN G. CAZORT, JR. 


n August 1957, a cutter suction dredge started the 
| removal of overburden from a bauxite deposit near 
Paranam, Surinam (formerly Dutch Guiana), South 
America. This event marked the climax of a pro- 
gram of investigation, design and construction which 
lasted almost five years. Cutter-suction dredges are 
used predominantly for harbor and river work, and 
land reclamation. While they have been utilized to 
remove overburden from ore bodies, notably at 
Steep Rock, Ontario, and Black Lake, Quebec, the 
conditions under which one is being used for this 
purpose in Surinam are unusual. 

Paranam is a mining town built by Suriname Alu- 
minum Company, a subsidiary of Aluminum Com- 


J. G. CAZORT, JR., is a Mining Engineer with Aluminum Com- 
pany of America, Pittsburgh, Po. From 1955 to 1959, he was as- 
sociated with the Suriname Aluminum Co. as Assistant Mine 
Superintendent at Moengo, and as Dredging Superintendent at 
Paranam. 


pany of America. It is located on the Surinam River, 
about 30 miles from the Atlantic Ocean. The bauxite 
mining, drying and shiploading facilities have been 
in operation since 1941. 


“ONORIBO IV” 

Onoribo IV, as the deposit is named, was discov- 
ered in 1952. This discovery was one of the results 
of an extensive exploration program in the Paranam 
area. Exploration drilling was continued into 1953, 
when the limits of the ore body were determined. It 
was soon apparent that the topographical and geo- 
logical features of the deposit, in all probability, 
would not permit stripping by methods with which 
the operating personnel in Paranam were familiar. 

The ore body lies 27 to 50 ft below sea level, 
under a tidal river at the edge of the coastal plane. 
On one side of the river valley, hills rise to an ele- 
vation of about 50 ft above mean sea level. On the 
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other side of the river the land slopes gently to an 
elevation of about 10 ft. The valley contains large 
areas of swamps which appear to be filled oxbows of 
the meandering river. 

Geologically, the deposit is believed to have been 
formed by the intensive weathering of moderately 
aluminous sediments. The overlying sediments are 
known to be of recent age, but the age of the bauxite 
and underlying sediments are still the subject of 
considerable debate. 

The ore body is a lens-type deposit covering a 
rectangular area approximately 2200x4000 ft. 
Structurally, it has the shape of a symmetrical anti- 
cline plunging slightly to the north with the long 
axis parallel to the long axis of the ore body. 

The overburden consists of silt, sand, sandy clay 
and clay which vary from very soft to very hard. It 
is estimated that about 60 pct of the overburden is 
very soft marine clay which is impervious and oc- 
curring over most of the area. Medium and hard 
clays comprise about 20 pct of the volume. These 
clays are present in thin layers overlying most of the 
bauxite. Sand lenses occur between the bottom firm 
clays and the upper soft clays. This sand varies from 
fine to coarse, is very sharp, and occupies about 10 
pet of the volume. The remaining 10 pct is composed 
of silt and sandy clay which occur at random at, or 
near, the surface. 


CONSIDERATION OF STRIPPING METHOD 


At the time of discovery of Onoribo IV deposit, 
other deposits had been investigated which could be 
most economically stripped by dry methods. It was 
hoped that all the deposits could be developed using 
the same equipment. With this in mind, investigations 
were conducted to determine if the overburden 
could be handled with large draglines. Soil samples 
were taken and sent to laboratories for study and a 
test shaft was sunk in the soft clay to see if the ad- 
jacent ground water level could be lowered. In-place 
determinations of the bearing capacity of the clay 
were made. These tests showed the following char- 
acteristics that 1) the soft clay would not support a 
dragline, even working on mats, close enough to the 
pit to allow one cast stripping, and 2) the clay was 
impervious and could not be dewatered enough to 
materially change its physical characteristics. 

These results, as well as the observation of a 
stripping operation in similar material, showed 
that a large part of the material would have to be 
removed from the pit prior to mining. The material 
was known to be too soft to be removed by trucking. 
Haul roads would be very difficult and expensive to 
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construct and maintain in, or over, the soft clay. 
Therefore, either a combined wet and dry, or an 
entirely wet operation was indicated. 

Soft marine clay of similar depth has been 
handled successfully by combined hydraulic and 
dragline stripping. However, the operational costs of 
such a method were believed to be high due to the 
fact that the clay was not broken down by running 
water. Each piece had to be struck by the jet to re- 
duce it in size enough for the material to flow to a 
sump from which it could be pumped into a spoil 
disposal area. In addition, the dragline would have 
to work from the lower harder clays and dig most of 
the material from this disadvantageous position. 

The remaining choice was dredging, and three 
types of dredges were considered. These were 
barge-mounted cranes with clamshell buckets, 
bucket line dredges, and cutter-suction dredges. 

Investigation showed that a cutter-suction dredge 
would be less expensive to buy, operate, and main- 
tain than either a bucket line dredge or barge- 
mounted crane of comparable capacity with built-in 
hopper and pump. In any case the pump size would 
be the same and the ladder, cutter installation and 
suction pipeline were less expensive than either the 
bucket line system or a crane with several cu yd 
capacity. There was a question pertaining to the 
ability of a cutter-suction dredge to handle the stiff 
clay. Fortunately, there was available for rental in 
Surinam a small cutter-suction dredge. Since the 
river had to be diverted in any case, it was decided 
to rent this dredge to cut the relocation canal. After 
this operation was successfully completed, no doubt 
remained about the ability of a cutter-suction dredge 
to handle the overburden. 


PREPARATIONS FOR DREDGING 


The only available area for spoil disposal was 
about 2,000 ft from the edge of the ore body. A two- 
section spoil disposal area was designed of sufficient 
size to allow clear water discharge into an existing 
canal which connected the Para River with the 
Surinam River. Clear water discharge was neces- 
sary because the canal was used by inhabitants of 
the area for washing and bathing. As the spoil area 
fills with material, the settling time is reduced and 
the discharge contains more solids. To control this, 
a spillway was designed in which boards could be 
placed to raise the water level. Movable gates were 
specified for control of the discharge from the clear 
water pond into the canal. 

The construction stage started with the diversion 
of the river as mentioned previously, by relocating 
the river channel. The old river was plugged with 
hard clay and non-commercial bauxite. This plug 
forms a part of the future haulage road. A seven- 
span steel and concrete bridge 266 ft long and 36 ft 
wide was constructed over the relocated river chan- 
nel as part of a future haulage road to Onoribo IV 
and another ore body. In addition, an existing road 
bridge across the Para Canal on the highway be- 
tween Paranam and Paramaribo had to be rebuilt 
with a removable center span to allow the dredge 
to be towed into the dredging area. 

The spoil disposal area was cleared only along 
the dike lines to afford access for equipment. The 
remaining vegetation acts as a barrier to water flow 
and increases the settling rate of the spoil. 

Several methods were employed for construction 
of the spoil area dikes. Where the ground was 
swampy, the dikes were built by barge-mounted 
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cranes using clamshell buckets. A large section 
within the spoil area near the main haulage road 
contained hard clay and was used as a pit. Trucks 
were loaded by draglines and used for building 
roads, and reinforcing and heightening weak dike 
sections. There were so many weak sections that a 
road was finally built around the entire perimeter 
of the main spoil area. This road gives access to all 
dikes in case repairs are necessary, and acts as a 
counterweight against the dikes and enclosed spoil. 

The pipeline dikes extending into the spoil area 
were built as a safety measure in case the spoil 
would not support personnel and pipes. Trestles were 
built to support the pipes across the swamp areas 
where dikes could not be built. 

To prevent flooding of the pit a protective dike 
was built around the dredging area to intercept sur- 
face water and direct it to the river. It was not con- 
sidered practical to remove the underlying peat and 
silt because the head on this dike would always be 
low and leakage could be controlled. The haulage 
road acts as a dike on the south side. The northern 
section will be a road to bring clay and non-com- 
mercial grade bauxite to the old river downstream 
from the pit after dredging has beer completed. 

A 24-in. ID pipeline was laid from the Para River 
at the point where the dredging operation was to 
start, to the southern pipeline dike on the spoil area. 
There, a wye and gate valves were installed so the 
spoil could be directed to either side of the dike. 


PIPELINE DESCRIPTION 
The 24-in. ID pipe, serving as a spoil dis- 
charge pipeline aboard the dredge, is flange-con- 
nected. Straight sections of this line are made of 
welded %-in. steel plate. The elbows are cast and 
have a greater thickness on the outside of the bends 


to compensate for increased wear at those points. 
This line terminates in a swivel or “goose neck” at 
the stern of the dredge. 

Connected to the goose-neck is a floating pipeline 
consisting of up to 1240 ft of %-in. welded pipe. 
These pipe sections are coupled with ball joints, and 
the total length varied as required. Right and left- 
handed elbows permit dredging in almost any di- 
rection from a single shore connection. The pipes are 
supported by cylindrical pontoons that place the 
pipe sections at a uniform height above the water 
level. This permits very fast coupling and uncou- 
pling of the ball joints. 

On the shore between the floating pipeline and 
the spoil area, the pipeline is of either %-in. or 
%-in. welded steel plate. The %-in. thick pipe is 
used on that part of the pipeline that extends over 
the area to be dredged. This facilitates handling of 
this pipe, much of which crosses a swamp having 
about 3 ft of water at high tide. Cribs of old rail- 
road cross-ties were built across this swamp and 
60-lb rails were spiked to them to prevent them 
from floating away as well as to help support the 
pipes. Where the pipeline crosses the relocated river 
channel, a 50-ft long pipe section was installed on 
piling supported saddles. 

On the spoil area either %-in. steel or %-in. alu- 
minum pipes are used. The aluminum pipe is used 
on the soft spoil where the handling of the heavier 
steel pipe is very difficult. 

The aluminum pipes on the spoil area wear more 
rapidly than the steel pipes as expected. Since the 
spoil now being pumped gives good support to men, 
the aluminum pipes are being reserved for use when 
the bulk of the spoil will be very soft. On these 
pipes, as well as on the light steel pipes for use on 
the spoil area, the tapered coupling is ideal. The 
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Map of dredging and spoil areas at the start of operations at Onoribo IV. 
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pipes can be coupled on the spoil in a very short 
time without having to use bolts or other devices in 
the mud. We believe this saving in time more than 
compensates for the excessive wear. 


DESCRIPTION OF DREDGE 

As the spoil area and pipeline preparations were 
nearing completion, the dredge arrived in Surinam. 
It had been given the name Akanswarie as a result 
of a contest among the Paranam employees. Akan- 
swarie is a word in the native dialect of Surinam 
meaning “it can swallow” and is synonymous with 
the term “glutton.” 

The dimensions of the dredge hull are about 
144 ft x 36 ft. It draws 7% ft of water and weighs 
approximately 1100 tons. The dredge pump is pow- 
ered by a 12-cylinder, V-type turbocharged ma- 
rine diesel engine rated at 3,200 bhp at 350 rpm. An 
adjustable torque-limiting coupling is installed be- 
tween the engine and the pump. 

The dredge pump, which has a capacity of about 
30,000 gpm, is a 24-in. centrifugal pump approxi- 
mately 9% ft in diameter. It consists of a one-piece 
pump housing, plus removable covers, shoulder 
liners, impeller, and necessary bearings and stuffing 
box. The pump housing weighs about 14 tons. A 
separate floating crane is used to remove the pump 
parts from the pump room through an overhead 
hatch. 

Two types of closed impellers were provided with 
the pump. This was desirable because the head to be 
overcome varies greatly as pipeline length and lift 
change. One impeller has four vanes, and is gen- 
erally used on shorter pipelines. A five-vane im- 
peller is used when the length and lift increase. It is 
not practical to change impellers except when the 


wear in the housing or liners becomes great. At that 
time, it is estimated what the general conditions will 
be before another pump change is necessary, and the 
proper impeller selected accordingly. A complete 
pump change requires about 24 hours. 

The pump specifications provide for a capacity of 
800 cu yd per hour of overburden when pumping a 
mixture consisting of 13 pct solids by volume 
through 7,000 ft of pipeline with a terminal eleva- 
tion 60 ft above the surface of the water. These 
length and lift conditions have never been reached, 
but velocity tests under other conditions indicate 
that the pump is more than capable of fulfilling 
those requirements. The capacity varies greatly as 
overburden conditions change. During one day the 
production was over 2,500 cu yd per hour, and 
solids content ran as high as 40 pct. Normal pro- 
duction on an 8-hour shift averages about 150,000 cu 
yd per month. The dredge is presently operating 
two shifts a day. The accompanying table indicates 
how production and pipeline conditions change with 
different types of overburden. 

The electrical generating engine is a six-cylinder, 
turbocharged, in line, diesel engine rated at 1200 
bhp at 514 rpm. This engine drives a 350 kw d-c 
generator, a 375 kva, a-c generator, and 2 10 kw 
exciter. These generators supply power for driving 
the cutter, winches, compressors, various pumps, 
and miscellaneous electrical equipment. A 43 hp 
diesel auxiliary engine supplies power for lights, 
pumps, compressors, and heating elements when the 
generating engine is not in operation. 

The cutter is driven by a d-c motor capable of 
developing up to 400 hp continuously at 650 rpm. The 
maximum speed of the motor is 900 rpm. A triple 
reduction gear with an overall ratio of 30:1 reduces 


View of the crown-shaped cutter (right) and forward section of the 79-ft long cutter ladder. 
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the operating speed to 30 rpm. The cutter drive 
motor is reversible. 

The movement of the dredge is controlled from a 
central winch installation. This installation is split 
into starboard and port winch systems. Each is 
driven by a 94 hp d-c motor. Power for these motors 
is derived from two generators (one for each motor) 
driven by a separate a-c motor. A coupling makes it 
possible to operate all winches with one motor in 
case of repairs on the other. This would make the 
operation of the dredge more difficult, and would be 
done only in an emergency. All the winches are 
operated pneumatically from the operator’s cabin. 

The 79-ft long cutter ladder weighs almost 100 
tons when complete. On it are mounted the cutter 
motor and gears, the cutter shaft and cutter, part of 
the suction pipeline, and swing wire sheaves. The 
ladder is movable only in a vertical direction and 
the depth of cut is controlled in this manner. The 
maximum dredging depth is 45 ft. Two types of 
cutters were provided, a knife or straight cutter 
weighing about 3 tons, and a crown or basket cutter 
weighing about 5 tons. Each type consists of a single 
steel casting with removable cutting knives. Teeth 
were welded on the knives to reduce wear in sandy 
material. Individual suction mouths are provided for 
each type of cutter. 

The dredge is provided with two anchor booms 
mounted on the forward deck. Each boom is 87 ft 
long and held by pennants in a fixed vertical posi- 
tion about 25° from horizontal. Capable of pivoting 
55° in a horizontal plane, these booms are used to 
lift and advance the anchors, thus avoiding the 
necessity of using anchor barges. 

In addition, two cylindrical steel spuds, each 67 
ft long and weighing 15 tons, are installed in spud 
wells at the rear of the dredge. The spuds are free 
to slide vertically and rotate in their wells. 


METHOD OF DREDGE OPERATION 

The dredge movement and operation is completely 
controlled by the operator. After the anchor has 
been set on each side, the starboard or “walking” 
spud is dropped, and the port or “working” spud, 
raised. The dredge is then pivoted around the spud 
through a 55-ft are about the cutter. This advances 
the working spud to a point on the centerline of the 
cut about six ft forward of its previous position. This 
spud is then dropped and the walking spud raised. 


With the dredge pivoting on the working spud, the 
cutter ladder is drawn toward each anchor alter- 
nately by means of the swing wires. The cutter is 
lowered on each successive swing until the “step” is 
finished. The quantity of material entering the suc- 
tion pipeline is controlled by the amount the 
cutter is lowered and the speed at which the opera- 
tor swings the dredge. Vacuum and pressure gauges, 
as well as “feel” and communication with the dis- 
charge point, indicate to the operator how much 
material he can pump without danger of choking off 
the pump by too high vacuum, or plugging the dis- 
charge pipeline with material. The original cuts 
were made in the planned sequence, but one major 
change was made in the operating plans. The deep 
banks cut by the dredge caved badly; to prevent this, 
step or bench cuts were made. These cuts were made 
in such a way that the maximum height of the bank 
at any point was about 25 ft. This system resulted 
in lower production per hour but insured a rela- 
tively clean bauxite surface. 


AUXILIARY EQUIPMENT 

Several pieces of equipment are required for the 
operation, in addition to the dredge. The dredge is 
not equipped with a crane for hoisting parts over- 
board; a 40-ton locomotive type crane is mounted on 
a barge for this purpose. The car body was removed 
from the crane and the base was bolted and welded 
to the barge. This barge provides storage space for 
pump parts and shore pipes, etc. It is also used to 
lift out the highway bridge when the dredge passes 
through the canal to other jobs. 

A 40-ft dredge tender, capable of either pushing 
or pulling and propelled by a 150 hp diesel engine, 
is used to shift the dredge and barge and to handle 
pontoon pipes. This tender plus other outboard 
powered boats are used for the transportation of 
personnel. 

The dredge receives its fuel from storage tanks in 
Paranam via a 12,000-gal capacity fuel barge. The 
present fuel consumption requires about five trips a 
month by this barge. The dredge tender and barge 
makes a round trip between Onoribo IV and Para- 
nam by way of the canal system in one day. 


PERSONNEL 


The dredge is now working two shifts a day, six 
days a week. Thirty-three men are permanently as- 
signed to the dredge and spoil area. All men on the 


View of the discharge pipeline (traversing from center 


foreground to right background) leading into spoil area. 
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: dredge through a 55-ft arc during stripping operations. 


dredge report directly to the Chief Dredgemaster 
who also supervises the spoil area work. Each shift 
has an operating crew of one dredgemaster and 
three deck hands, one of whom operates the tender 
when required. The engine room has a general 
supervisor and eight men divided into four shifts of 
two men each. 

The day shift has a regular tender operator and 
an extra deck hand, as well as one electrician. The 
crane operators, readily available from the mining 
department, are needed only when a pump change 
is required or pipeline work is being done. 

The spoil area has a foreman who reports directly 
to the Chief Dredgemaster. Each crew has two men 
who stand by the end of the pipeline and help 
direct the spoil flow with baffles and shovels, and 
keep the Dredgemaster informed of the spoil area 
situation by sound-powered telephones. There are 
seven laborers in the day crew who handle shore 
pipes, clean the spillway and sluices, inspect the 
dikes, etc. When needed, additional men are avail- 
able from a labor pool in Paranam. 


FINAL PREPARATIONS FOR MINING 

As soon as the dredge has completed its work on 
Onoribo IV, it will be moved from the lake. The 
surrounding dike will then be completed and the 
river dammed. It will be necessary to do this as 
soon as possible because the large volume of silt 
carried by the rivers and canals will settle in the 
still water. 

The next step will be dewatering the pit. As de- 
watering progresses to a point where the bauxite 
is exposed, the thickness and physical condition of 
the silt now being deposited by the river can be 
determined. It is expected that this material will 
be very soft and may run to the pumps without 
assistance. If not, it can be washed to the pumps. 
Simple monitor barges have been proposed for this 
purpose, if necessary. 


DEVELOPMENT COSTS 

It is expected that by the time bauxite is being 
produced, $2.9 million will have been invested. This 
is exclusive of the investment in mining and mill- 
ing equipment, as well as interest on the investment, 
but includes all other expenditures. 

The stripping cost to date has averaged $0.1962 
per cu yd. Because most of the more difficult to 
pump material such as hard clay and coarse sand 
has been removed, the future costs should be lower. 

An examination of the cost data shows that 56 pct 


of the stripping expense is accounted for in three 
main items. 


1) Repair and maintenance, which now averages 
16 pet of the total cost, is increasing continuously 
but such costs are expected to become more uniform 
in the future. 

2) Applied initial costs account for 16 pct of the 
stripping cost. Included in this account are such 
items as construction of the spoil area, cutting of 
the diversion canal, clearing of Onoribo IV, etc. 
Most of this money was spent before dredging 
was commenced. 

3) Dredge rental, which is based on a deprecia- 
tion rate of 10 pct, is the largest single item of 
expense. This cost is uniform for each month of 
operation, and the percentage of the total is largely 
dependent on the number of shifts worked. This 
cost has varied from 20.7 to 27.5 pct of the total 
development costs. 


FUTURE OPERATIONS 


As a result of the experience gained while dredg- 
ing Onoribo IV, several important conclusions have 
been drawn which will influence future dredging of 
overburden from bauxite deposits. The first and 
most important conclusion is that proper and com- 
plete investigation of the overburden characteristics 
can eliminate considerable costly dike building. 
There is no need for high dikes surrounding the spoil 
area, provided the spoil can be built to considerable 
height at the discharge point. One ft of lift is 
roughly equivalent in head to 25 ft of 24-in. pipe. 
Since the shape of the discharged spoil approximates 
a cone with slightly shallower slopes in the direc- 
tion of the discharge, an increase of one ft of height 
allows many times more material to be discharged 
from a single point. 

It should be kept in mind when designing spoil 
areas in swampy ground areas, that an increase in 
area permits lower dikes and therefore a safer spoil 
disposal. However, the land covered by the soft silt 
will not be usable for other purposes for many 
years, and the value of this land must be weighed 
against the cost of higher dikes in a smaller area. 
In an uninhabited jungle, no dike enclosed spoil 
area would be needed and perhaps no high initial 
starting point, provided the spoil would build up. 
In a densely populated area with clear streams, all 
the spoil must be contained, and a complete spoil 
area such as that near Paranam is required. 

Pipelines should be so located that they can be 
reached at all points by either floating cranes or 
bulldozers, even on the spoil area, if practical. It 
is cheaper to cut a shallow canal or build a bull- 
dozer road than turn all worn pipes by hand. Also, if 
a pipe plugs where it must be taken apart, a crane 


Table |. Production And Pipeline Conditions* 


Average 


Pipeline ormal 
Production Average Velocities Pet Solids Net Friction Head Friction Head Loss Static 
Per Hour Production (ft per sec) (Bank Volume) (ft of water) ft per 100 ft of pipe Head 
Material Material, Shift, alent ft 
Pumped cu yds eu yds Normal Critical Normal Normal Critical Normal Critical of water) 


Water 18 

Silt 1500 7500 14 10 26 
Soft Clay 1500 7500 14 10 26 
Medium Clay 1000 5000 15 12 16 
Hard Clay 900 4500 16 t 14 
Fine Sand 1200 ‘7000 15 : 20 
Coarse Sand 1000 5000 16 : 15 
Average Material 1150 6000 15 t 19 


Critical 


3.41 
4.06 
4.09 
3.87 
3.53 
3.70 
3.54 
3.71 


* Average Conditions: Equivalent Pipeline Length = 6500 ft; Life = 30 ft. 


t Data not available. 
NOTE: All values estimated except for ‘“‘Water”. 
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Left, front cover of pump being removed during a pump change. Right, pump case being hoisted from the dredge. 


or bulldozer is necessary. All Onoribo IV pipelines 
can be reached by such equipment, except on the 
spoil where the material is too soft. 

Every effort should be made to keep the pipe- 
lines as short as possible. This results in decreased 
fuel consumption and overall pipe wear and an in- 
crease in production. 


ADVANTAGES AND DISADVANTAGES OF 
USING DREDGING AS A 
STRIPPING METHOD 


While numerous advantages and disadvantages 
could be listed, a few are worthy of particular men- 
tion. Where the overburden must be removed from 
the immediate vicinity, a hydraulic monitor with an 
open flume discharge is undoubtedly the cheapest 
method. However, the topography will usually not 
permit this method to be used, and when the mate- 
rial has to be pumped away, cutter-suction dredging 
becomes more and more attractive. The cutter gives 
more control over the volume of solids removed than 
either hydraulic monitors or suction pipes alone. 
Cutters can handle very hard clays and thin layers 
of rock or shale with very little trouble. Gravels 
containing boulders several inches in diameter have 
been handled in many places. This versatility en- 
ables the use of a cutter-suction dredge where no 
other method would be economical. The low cost 
per cu yd of material removed from Onoribo IV 
could not be approached by any other method. 

A second advantage of dredging is the resulting 
safety of the mining operation. This was particu- 
larly true on Onoribo IV, where dry excavation 
might have been impossible. The dredged pit on 
Onoribo IV should allow clean mining with good 
drainage to sumps. The roads on top of the bauxite 
will permit haulage without much regard to the 
weather. 

A third advantage where ocean or river trans- 
portation of the ore is used is the ability of a cut- 
ter-suction dredge to cut channels and dock space. 
For four months during 1959, the dredge was used 
for deepening four miles of river channels and 
cleaning out silt from a dock area. 

There are disadvantages that might discourage 
the use of a dredge for overburden removal. First 
there is the high initial cost of the equipment and 
spoil area. Dredges are available in a very wide 
price range, and should be bought to satisfy the con- 
ditions under which they will be used. Primary 
questions to be considered in the selection of a 
dredge are: 1) how much time may be spent 


dredging before production is required; 2) what are 
the head requirements for the pump; 3) what are 
the overburden characteristics; and 4) what will 
be the final cost per cu yd of material removed? 
While dredges can be leased with or without crews, 
and dredging contractors are available for complete 
operations, the final cost is the governing factor. 

A second disadvantage in the case of the mine 
operator buying or leasing a dredge, is the lack of 
experienced dredging personnel—particularly in the 
remote areas. Suriname Aluminum Company was 
fortunate in that the official language of Surinam 
is Dutch, and Holland has been a dredging country 
for hundreds of years. Capable dredgemasters were 
employed who have developed inexperienced young 
men into an efficient crew. Two of the more adapt- 
able Surinam men are now in training as lever men. 
Experienced engine room personnel were taken 
from the Paranam powerhouse and have done an 
excellent job aboard the Akanswarie. 


CONCLUSIONS 


Today, dredging is generally considered when all 
other methods of overburden removal have been 
considered and rejected. This has probably been due 
to the lack of information about the capabilities of 
various types of dredges. Bucket-line dredges have 
been used for years to mine gold and tin. Both of these 
industries have used cutter-suction dredges for re- 
moval of overburden and for cutting channels to 
float the mineral recovering dredges. Recent years 
have seen the successful use of dredges for strip- 
ping both iron and asbestos orebodies. 

In general, cutter-suction dredges are used for 
land reclamation, harbor and waterway develop- 
ment and maintenance, and overburden removal. In 
some cases they have been used in the production of 
construction material such as sand and gravel as well 
as marine deposits for cement manufacture, but suc- 
tion dredges or other methods are more normally em- 
ployed. In overburden removal there must be an 
area for depcsition of material within a reasonable 
distance. By using booster pumps this may be sev- 
eral miles away, and the economics of each project 
must be studied individually. A plentiful water sup- 
ply is required. In all cases the overburden itself 
must be studied to determine the ability of a cutter 
to handle it. 

As dredging information becomes more available 
to mining men in general, it is believed that this 
will become a more universally accepted method of 
stripping. 
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WIRE ROPE SIDEFRAME BELT CONVEYORS 
AT BEN CREEK NO. 2 MINE 


ocated in virgin coal acreage near Gilbert, W. Va., 

Massey Coal Mining Co.’s Ben Creek No. 2 mine 
afforded the company’s engineers the opportunity of 
designing and laying out the entire mining operation 
from the mine faces to the railroading loading site. 
However, the topography of this region posed diffi- 
cult problems in haulage of coal for, in this ex- 
tremely rugged terrain the uppermost coal seams lay 
in the mountain-top ridges, approximately 1400 ft 
above the valley floor. 

The decision for mining equipment naturally 
leaned to the new high-capacity continuous miners 
where seam conditions permitted; otherwise, to the 
new super-high capacity conventional cutting and 
loading machines. Since the coal seams lay in ridges 
and points of considerable outcropping, the decision 
was to keep the transportation on the surface and 
mine the coal with multiple entries into the outcrop. 
This way, the major problems of underground haul- 
age, drainage, and ventilation are eliminated, and 
the opportunity to take advantage of a-c under- 
ground power becomes a much simpler proposition. 

The individual mines have a minimum of surface 
facilities which include a portable 80-ton bin and a 
readily movable fan, a portable transformer bank, 
and a small mine foreman’s office and lamp house on 
skids. Underground transportation from the mine’s 
interior to the bin on the outside is by a rope side- 
frame belt conveyor. The rope belt conveyor, has 
proven itself in underground operations due to its 
ease of extension and low moving costs as compared 
to the rigid sideframe conveyor or other methods of 
continuous haulage underground. 

After this coal deposit was determined to be an 
economical mining operation, it was necessary to 
select a loading site for transferring coal into rail- 
road cars for transportation to consumers. It was 
soon shown that a point on the Guyan River, flowing 


E. M. MASSEY is President of Massey Coal Co., Omar, W. Va. 
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through the valley below, was most desirable for at 
this location the Virginian Railroad and Norfolk & 
Western Railroad converged. This factor permitted 
the transportation of coal on both railroads, one 
eastbound and one westbound. Unfortunately, at this 
location, there was almost no room in the valley for 
a sizeable preparation plant, and with the railroads 
on one side of the river and a highway on the other, 
no space whatsoever for refuse disposal. 

To compound the problem, the design of a system 
for transporting coal from the seam levels to the 
railroad some 1400 ft below had to provide for the 
following: 

1) Raw coal storage to permit two or three days 
of storage so that the mine could run continuously 
in the event of mining or market interruptions. 

2) A scalping operation whereby the large rock 
could be scalped off by means of bar screens—a 
cheaper method of handling than having to separate 


Railroad loading site of Ben Creek No. 2 mine. Virginian 
Railroad, left; Norfolk & Western, right background. 
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Coal handling layout at Ben Creek No. 2. Far left, blendin 
coal washing plants and waste disposal area. Railroads lie 


and dispose of the large rock within the preparation 
plant. 

3) <A coarse coal cleaning plant to wash the %4 x 
6-in. coal by heavy-media operation. 

4) A fine coal cleaning plant for the %-in. x 0 
coal. 

5) A storage facility for the %-in. x 0 coal 
screened out of the raw run-of-mine coal so that the 
fine coal plant could be run independently of the 
coarse coal plant. With the wide range and fluctua- 
tion of coal size from the seams— particularly with 
continuous mining—storage facilities were neces- 
sary to permit the fine coal plant to run two shifts 
or more continuously, irrespective of the feed to the 
coarse coal plant and raw coal screens. 

6) Storage space for both coarse coal and fine 
coal refuse, allowing for the fact that the seams 
contain up to 45 pct rejects. 

7) <A clean coal screening and sizing plant with 
facilities for loading at least four sizes of coal on 
each of the two railroads. 


CONVEYOR SYSTEM 

Rather than attempt to place all of the above 
facilities in a single coal preparation plant located 
on the railroad, it was decided to locate each of these 
facilities at natural points along the route between 
the seam level and the railroads, taking advantage 
of gravity for moving the coal wherever possible. 
The hillside offers more ideal locations for coal 


storage bins, location of refuse piles, and plant sites’ 


because the good rock subsurface eliminated costly 
concrete foundations for the heavy preparation ma- 
chinery. Inasmuch as wire-rope suspended belt con- 
veyors have proved to represent a great saving over 
rigid belt structure in some underground installation 
costs, it was decided to connect these facilities to- 
gether wherever possible with rope belt conveyors 
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facilities; left center, crushing plant; right, coarse and fine 
between washing plants, on a ridge, and the river below. 


both inside and outside the various buildings, taking 
full advantage of the conveyor’s following features: 

1) The resilient mounting of each carrying-idler 
of the conveyor on the wire rope enables this type of 
conveyor to convey higher capacities at greater 
angles against the load and larger lump size with 
less spillage than corresponding rigid-type con- 
veyors. 

2) The conveyors are quite easily and cheaply 
installed. This ease of installation permitted the 
conveyors to be strung out on mud sills over rough 
and undulating ground rather than elevated on rigid 
trusses with heavy foundations. Where this was im- 
possible, wire ropes were used for supporting the 
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Coal from other mines is transported on this conveyor 
from railroad shakeout to cleaning plant (background). 
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conveyors, forming natural catenaries for smooth 
vertical curves and greatly simplifying any neces- 
sary steelwork. In such cases the conveyor was 
suspended on bar joists trusses on simple A frames, 
a considerable saving over the conventional con- 
veyor gallery. 

3) The ease with which the advantages of grad- 
uated idler spacing is accomplished helped insure 
better support of the load at the low tension points. 

4) Belt covers that allow quick and easy access 
to the idlers and the belt are simply applied to this 
type unit. These are 10 in length, assembled on the 
job, and attached to the wire rope in four places. 

A ridge 254 ft above the railroad was chosen to 
be the site of the fine coal and coarse coal prepara- 
tion plants. The coarse coal plant included heavy- 
media and raw-coal screening machinery; the fine 
coal cleaning plant utilized Deister tables, centrifu- 
gal driers, vacuum filter, and two flash driers. The 
entire conveying system consists primarily of the 
rope belt conveyors but also chain conveyors where 
the grades were too steep for belting. 

A truck dump and receiving bin at the upper 
elevation discharges vertically into two 1500-ton 
ground storage bins to provide blending facilities 
for two or more coal seams; but, more important, 
to blend the products from continuous mining and 
conventional mining to a more consistent uniform 
size. A shaker feeder under each bin automatically 
feeds the material on to a 30-in. wire rope side- 
frame belt conveyor which, in turn, discharges into 
a 420-ft decline chain conveyor operating on a 33° 
angle in favor of the load. With this system, two 
different grades of material can either be blended 


Conveyor system from blending facilities on crest of hill 
to storage area and adjacent crushing and scalping plant 
(lower left). From here, the coal is transported by con- 
veyor (seen in foreground) to the coal washing plant. 


Components of the wire rope conveyor system at Ben Creek No. 2 were designed and installed by Long-Airdox Co. 
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View of the terrain at the site of Ben Creek No. 2 mine. Conveyor belt in foreground is leading to the coal 


plants. In left background lies the valley of the Guyan River, where the railroad loading facilities are located. 


into one product or, by operating at different times, 
handled as two separate products. 

The decline chain conveyor discharges into an- 
other ground storage bin having a capacity of ap- 
proximately 4000 tons. Further provision is made 
at this point so that if additional emergency storage 


be necessary, the raw coal can be handled and 
stocked out with a bulldozer or end-loader. Material 
from this bin is again handled by a shaker feeder 
and loaded on to another wire rope sideframe belt 
conveyor conveying it down to a scalping and 
crushing plant where the large rock is scalped off 
and the coal is crushed to a 6-in. top size. The 
crushed material is then loaded onto a 36-in. over- 
land wire rope belt conveyor for its 700-ft trip to 
the raw coal screens located in the coarse coal 
preparation plant itself. 

The two cleaning plants located on the ridge 
above the railroad track are separated by two 400- 
ton fine coal silos. Here again, a rope belt conveyor 
is used to elevate the raw %4-in. x 0 from the silo 
feeders into the fine coal cleaning plant. 

Since both cleaning plants are located on a ridge, 
the refuse material is disposed easily. Two 30-in. 
belt conveyors—one from each plant—are cantilev- 
ered over the slope opposite the railroad and dis- 
charged into the valley. A settling pond area is 
provided behind the refuse piles to handle the ex- 
tremely high-ash underflow frqm the 3-in. cyclones 
in the fine coal circuit. 

The cleaned coal consisting of %4-in. x 0 from coal 
plant and % x 6-in. from the coarse coal plant is 
lowered separately by the use of two 478-ft de- 
cline chain conveyors operating on a down-grade of 
28° to the sizing and loading facilities located at 
railroad level. The grading facilities are located 
over the Norfolk & Western tracks, and when load- 
ing on the Virginian Railroad is desired, then con- 
veyors transport each size to duplicate loading fa- 
cilities on the Virginian Railroad. 


With the cleaning and loading facilities on two 
railroads, it was decided as an afterthought, that it 
would be definitely advantageous to bring coal from 
other properties—particularly the Ben Creek No. 1 
operation—via intransit rates to be cleaned at this 
modern facility. Loaded coal cars are spotted at a 
car shakeout and unloaded into an 80-ton bin 
equipped with a shaker feeder. The feeder, in turn, 
loads a 36-in. 890-ft wire rope sideframe belt con- 
veyor operating on an upgrade angle of 19° elevat- 
ing the coal some 380 ft back up onto the mountain 
where it discharges into the coal cleaning plant. 


SUMMARY 


The use of the wire rope conveyors throughout 
the system, and to a lesser extent the use of the de- 
cline chain conveyors where the grades were too 
great for rope belt, represented a substantial saving 
over any other system that could be devised for 
material handling. By comparison with the rigid 
structure-type of belt conveyor, a substantial cost 
advantage is evident based on the cost, for instance, 
of the overland conveyor that feeds the cleaning 
plant, a 36-in. rope belt conveyor, 700 ft long, 
powered by a 30 hp motor, and mounted on mud 
sills. With this unit, walkways, structural steel sup- 
porting members, and extensive grading are sub- 
stantially eliminated. This unit worked out to a cost 
in place of approximately $75 per ft. A rigid belt 
conveyor gallery for the same job was estimated to 
cost approximately $100 per ft. 

The low initial cost and other advantages that 
have made the rope sideframe construction so popu- 
lar for underground use have herein proven to even 
greater advantage for cross-country coal transpor- 
tation. They not only have greatly simplified and 
reduced the overall costs of the complete material 
handling system but also allowed the selection of 
more ideal sites for the location of the various 
elements of the coal preparation system. 
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WAGE INCENTIVES IN 


UNDERGROUND MINING 


A NUGGET OF GOLD .... ora pot of ashes? 


tionally in the mining industry to determine 
miners’ pay. However, very little is actually known 
about the administration of such wage incentive 
plans in mining. As far as the authors know this is 
the first time a general examination of wage incen- 
tive systems as applied to underground mining has 
been undertaken.* 

This article reports the results of an investigation 
pertaining to the administration of wage incentive 
programs for miners who drill, blast, and load— 
mainly in underground metallic mining operations. 
This investigation was conducted to obtain man- 
agement’s views and attitudes towards wage incen- 
tives; therefore, the results do not necessarily rep- 
resent accurately the thoughts of the miners them- 
selves nor those of any organized union of miners. 

Based on the results of the research reported here, 
employment of wage incentives in underground 
mining is regarded as a necessity by mine manage- 
ment to reward miners working under hazards and 
under conditions peculiar to this industry. However, 
there appears to be little evidence that mine oper- 
ators would justify their incentive pay plans on any 
other basis than tradition. 

Questionnaires were mailed to 116 mining con- 
cerns with underground mining operations. Of these 
firms, 111 were located in the United States, and 5 
in Canada. The interest attached to the survey is 


B. O. SAXBERG is Associate Professor of Policy, Personnel Re- 
lations, and Production, College of Business Administration, Uni- 
versity of Washington. R. L. WINTER, Member of AIME, is with 
General Electric Corp., at Hanford Atomic Energy Works, Richland, 
Wash. 


ers form of wage incentives has been used tradi- 
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clearly evident from the fact that 59 companies 
answered, some with extensive comments, for a re- 
turn percentage of 51 pct: 


Number of 
Companies Pet 
No response 45 39 
Returned without having reached destination 12 10 

Response, not applicable (no active under- 

ground mine) 11 
R , applicabl 42 
Total 116 100 


Applicable answers were received from 48 com- 
panies with active underground mining operations. 
These firms ranged in size from those having mines 
with a daily tonnage of less than 500 tons (11 in 
number), to those producing more than 3,000 tons 
(4 in number); all methods of underground mining 
were represented, from cut and fill stoping to block 
caving. There appeared to be no correlation between 
company size or location and the use of wage incen- 
tives. Neither do size, location, nor type of mine 
seem to make any difference as to the kind of wage 
incentive plan in use. 

It should be noted that nine respondents to the 
questionnaire survey reported that they did not use 
an incentive pay plan in their operations. Most of 
these mine operators indicated that this was due to 
conditions underground which do not permit the use 
of incentive wages. The managements at these mines 
also cited union opposition as a reason for not hav- 
ing an incentive system. Further, some of the mines 

* A series of papers on wage incentive plans and their mechanics 
in specific underground mines were presented at the Annual Meet- 
ing of the American Institute of Mining, Metallurgical, and Petro- 
leum Engineers, Inc., New York, February 14 to 18, 1960. Abstracts 


of these papers appeared in the December 1959 and January 1960 
issues of MINING ENGINEERING. 
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without wage incentives at the present time had 
used them in the past. One company responded as 
follows: 


“We do not presently employ a wage incentive 
system because the system we did use got out 
of control, for the miners were asking more 
and more money for less and less work. Thus, 
the management abandoned wage incentive 
systems for miners.” 


Of the 36 mine operators answering the question 
on the type of wage incentive plan used, 27 em- 
ployed a contract or piece rate system, while nine 
reported that they used some form of bonus or pre- 
mium plan. Under the contract system, the miners 
bid a price for a job or they are paid a fixed rate for 
each cu yd, linear ft, or ton mined, Under a bonus 
or premium plan, a standard weekly or monthly task 
is established; whatever the miners turn out in ex- 
cess of this standard is paid at an additional rate. 


DETERMINING WORK STANDARDS 

About half of the mines with incentive wage plans 
charged the mine superintendent with the initiation 
and installation of standards of performance; only 
about 20 pct reported that they use industrial engi- 
neering personne! for this purpose. In setting stand- 
ards, many mines rely heavily on the background of 
experienced mine operators and engineers. This is 
evident from the fact that more than one-half of the 
mine operators using incentive wage programs de- 
termined performance standards on the basis of 
past experience only: 


Number of 


Method of Setting Standards Companies Pet 


Past experience 23 59 
Time and motion study 4 10 
Method study and past experience combined 23 
No response Pi 

Total 100 

Of the mines included in this investigation, 14 re- 
ported that standards were subject to continuous 
review; at the other extreme were six firms report- 
ing that standards were reviewed only when set up. 
One large mine stated that they had used wage in- 
centives for over 70 years, but their standards were 
reviewed only to meet increases in wages from year 
to year. In another large mine basic rates have re- 
mained unchanged for several years but an hourly 
“add-on” increment to the incentive earnings cal- 
culated on the basis of the old rates has now reached 
about $1.50 per hour for the miners in that particu- 
lar mine. It must be added, though, that several of 
the mine operators wrote that they were considering 
introducing time and motion study as a basis for 
setting work standards. 

The returned questionnaires showed that stand- 
ards in various mines differed in application. One- 
half of the responding mines used different stand- 
ards for different work conditions. For example, 
stope miners working in different stopes would be 
on a different set of standards due to peculiar stope 
conditions (hardness of rock, width of stope, etc.). 
One-third of the mines separated their standards 
only by specialization. That is, all stope miners 
worked under the same standards, all drifters 
worked under the same standards, etc. The remain- 
der of the mines maintained uniform standards for 
all types of mining. 


MINERS’ VIEWS ON WAGE INCENTIVES 
In the administration of a wage incentive system 
it goes without saying that the attitudes of the em- 


ployees working under such a program become ex- 
tremely important for the success of the plan. There 
was general agreement among the mine operators 
that the miners themselves should have full under- 
standing of the wage incentive plan under which 
their earnings were computed. To this effect mine 
managements keep the miners informed about de- 
tails and changes in the system by posting notices, 
by oral announcement, or both. 

Union Attitudes: In underground mining of me- 
tallic ores, management apparently is not troubled 
by interference or opposition from the union in the 
administration of incentive wage plans. Over 90 pct 
of the mines covered in the survey stated that their 
union did not limit the use of wage incentives, though 
about 20 pct of the responding mines confessed that 
standards are a source of conflict in union negotia- 
tions, as suggested by the following comment from a 
respondent: 


“The union doesn’t know anything different— 
they always claim that pay is not commen- 
surate with work load and the risk in spite 
of the fact that they are the highest paid labor 
in... [this area] . . . and the miners here 
have an excellent safety record.” 


Where the mines deal with a union (eight com- 
panies did not have a union) the wage incentive 
plan is subject to a certain amount of union control 
since 50 pct of these mines indicated that union 
agreement is necessary in changing or installing a 
wage incentive system: 

Installation 


Number of 
Companies Pet 


Number of 


Union Invelvement Companies Pet 


No agreement 19 16 52 
Agreement necessary ll 14 48 
Total 30 30 100 


Miners’ Reactions: Even though all but one of the 
responding mine operators expressed the feeling that 
their workers’ attitude in general is favorable to in- 
centive wages, a closer examination of the question- 
naire response reveals some weak spots. For in- 
stance, where non-incentive employees work to- 
gether with incentive earners, mine operators con- 
cede that some resentment may exist among the 
hourly wage earners due to the higher earnings pos- 
sible under a wage incentive plan: 

Nen-Incentive Employee 


Attitude toward 
Incentive Earners 


Number of 
Companies 


No resentment 
Resentment 
Possible resentment 
Resentment not observed 
No response 

Total 


An example of this was offered by one mine en- 
gineer as follows: 


“There was cause for a lot of hard feeling for 
only about ten pct of the total employment 
was on contract. One instance was the sabo- 
taging of the crusher so that the contract 
muck crew couldn’t haul any more muck. This 
was done by the clever system of throwing a 
few boxes of ball bearings into the muck cars. 
When the ore came out of the primary crusher 
it would pass on a conveyor belt under a mag- 
net. This magnet would stop the belt so that a 
man would have to dig out the ball bearings. 
These bearings would be on the belt at a dis- 
tance of ten ft apart with the muck one ft deep 
by four ft wide. This practically stopped the 
crusher for the whole time that any bearings 
were in the muck.” 
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The majority of mine operators is in agreement 
that there is no resentment, or that at least none 
has been observed among their employees. The same 
holds true in the case of possible resentment among 
incentive pay earners as a result of their differences 
in earnings, but possible resentment is also recog- 
nized here: 


Attitudes among Number of 
Incentive Earners Companies Pet 
No resentment 22 56 
Resentment 8 20 
Possible resentment 1 3 
Resentment not observed 5 13 
No response 3 _ 8 
Total 39 100 


As indicated previously, all but one of 36 re- 
sponding mines indicated that miners were favor- 
ably disposed to incentive wages. Apparently this 
can be traced to the possibility of increased take- 
home pay under an incentive pay program. Under- 
ground mine managements reported widely varying 
figures for this increased take-home pay as shown 
in Table I. There seems to be fairly strong agree- 
ment that the incentive wage earners are able to 
exceed the time rates by approximately 40 pct. 

In spite of the amicable relationship generally 
existing between union and mine management, and 
between miners and mine operators, as far as wage 
incentive are concerned, it is significant that about 
one-half of the respondents in the final analysis 
agreed that employees sometimes restrict or “peg” 
their output. Mine operators suggested that this was 
mainly due to fear of a potential tightening of stand- 
ards by management rather than from possible re- 
sentment from fellow workers. 


MANAGEMENT'S VIEWS ON WAGE 
INCENTIVES 


Practically all the respondents intend to continue 
their present wage incentive programs. Much of this 
satisfactions with wage incentive programs in un- 
derground mining apparently can be related to man- 
agement’s belief that unit costs decrease as a result 
of employing some form of wage incentive program. 
The estimated decrease in unit costs varies from 
mine to mine but approximates 15 pct (Table II). 
Similarly mine management estimates that output 
under a wage incentive system increases by about the 
same or slightly greater amounts as shown in 
Table III. 

It should be mentioned that few mine operators 
know the exact figures; no less than 13 mine oper- 
ators stated specifically that they have been on in- 
centives for so long that they have no firm basis on 
which to compare unit costs and output with or 
without wage incentives. This is also reflected in 
comments such as these: 


“It... [am increase or decrease in unit costs] 

. is impossible for us to determine, as the 
program was put into effect when the mine 
was started—we are quite sure if the program 
were discontinued our costs would increase, 
but what per cent we do not know.” 


“Since incentives have been used for 40 years 
we have no accurate comparison. An estimate 
is that skills are 26 pct better but that contract 
negotiations have gained 10 pct of the cost for 
the miners.” 


Other advantages under a wage incentive system 
from the point of view of mine management include 


1096—MINING ENGINEERING, OCTOBER 1960 


reduced need for men due to a more efficient work- 
force and its greater stability in times of high turn- 
over; inducing miners to work in areas where work- 
ing conditions are poor or dangerous; speeding up of 
developmental work; initiation and application by 
miners of new and more efficient ways of doing 
work to increase production and thereby their 
earnings; and better care of equipment by the min- 
ers who also are under pressure to plan ahead in 
order to maximize their daily earnings. Probably 
one of the most important advantages mentioned 
concerned the reduced need for supervision. 


Table |. Estimated Increase In Miners’ Pay Due To 
Wage Incentive Plan 


Item Stope Shaft 
Basis % %e 
Range 4-100 10-100 10-135 10-161 
Mean 37 44 46 57 
Median 28 38 40 46 
Number of Mines 
Reporting 27 28 18 


Table II. Decrease In Unit Costs Under Wage Incentives 


Number of 


Pct Decrease Companies Pet 
0 1 3 
1-5 2 5 
6-15 10 25 

16-25 7 18 

26-35 3 8 

36-50 0 0 

51 and over 1 3 

No response 15 _38 

Total 39 100 


51-75 
76 and over 
No response 


Total 


Se 


Though the mine operators covered in this in- 
vestigation feel that the advantages outweigh the 
disadvantages of incentive wages, mine management 
is not blind to weaknesses inherent in such systems. 
Incentive pay plans give rise to grievances over 
prices and personnel; the whole plan may become 
subject to controversy with the workforce. This is 
also illustrated in comments supplied by spokesmen 
for two mines: 


“Incentives tend to produce a class of prima 
donnas. The remainder of the work force plugs 
along without much incentive to turn out any 
more than what is required.” 


“The boys are happy one period and unhappy 
the next as the contract earnings are posted.” 


Mine operators also recognize the temptation 
among some miners to resort to fraudulent practices 
to maximize their earnings. In one mine it is reported 
that it was a common practice to buy off the shifter. 
A box of cigars once a week would increase the 


Un eae Table Ill. Increase In Output Under Wage Incentives 
; Number of 
Pet Increase Companies Pet : 
0 3 
1-5 3 
6-15 17 
L 16-25 13 
26-35 10 
36-50 5 
3 
3 
43 i 
. 100 


miners’ pay by about 10 pct, for the shifter who did 
the measuring would give the miners more volume 
and a greater number of rock bolts than they de- 
served. Or a contract miner may force management 
to put him on a day’s pay as he has foreseen a “bad 
day.” This practice prevents a poor day’s production 
from affecting a good day’s output. Dilution of ore 
may also occur, as suggested by the following com- 
ment which the authors received: 


“We mine in narrow veins (8 to 12 ft wide) and 
dilution under the cubic system must be 
watched and is very often abused.” 


On the whole the majority of mine operators is 
not convinced that fraudulent practices form a seri- 
ous problem: 


Fradulent Practices; 
Occurrence 


None 
Seldom 
Often 


No response 
Total 


Close to 35 pct of the respondents indicated that 
there is a possibility that miners sacrifice safety to 
increase their output under a wage incentive plan: 


Miners’ Concern 
for Safety 


Miners do not sacrifice safety 
Miners do sacrifice safety 
Not observed 

No response 


Total 


Sometimes the miners will carry blasting powder 
to their work place and hide it at the beginning of 
the shift rather than wait to check it out until 
needed as required by mine regulations. If the in- 
centive rates are greater for the amount of rock 
broken than for supports to hold the walls and 
back, the miners may try to slide by with a mini- 
mum of supports. However, the great majority of the 
mine operators participating in the study strongly 
reflects the feeling that it is up to management not 
to tolerate shortcuts to safety. 

Other disadvantages of incentive wage systems 
cited in the response to the questionnaires include the 
cost of administering and maintaining the program, 
tendencies to raise all wage levels, and difficulties 
attached to changing rates which are excessive— 
some contract miners have been able to earn more 
than their shifters or foremen. In addition, work- 
manship is sometimes sacrificed in contracting; 
favoritism is occasionally shown by some foremen in 
making adjustments in contract rates; and “some 
men tend to overwork,” which other workers may 
feel to be a threat by fostering increased work 
standards. 


WAGE INCENTIVES—A NECESSITY IN 
UNDERGROUND MINING 


The results reported here concerning the adminis- 
tration of wage incentive plans in underground min- 
ing are interesting in themselves as a reflection of 
industry practices in this field. Wage incentives ap- 
parently are regarded as a necessity by operators 
to gain lower unit costs. In part this comes about be- 
cause of the miner’s isolation, requiring self-reliance 
and independence; he and his partners are placed in 
work areas apart from the rest of the crew, thus 
making supervision difficult. In addition, mine man- 
agements believe that a reward must be paid to 
employees working under the hazards inherent in 
underground operations. Increasing a daily wage 


would be one way, but according to the mine oper- 
ators, the miners themselves prefer the chance to 
earn more than a normal day’s wage. 


NEED FOR RE-EXAMINATION OF CURRENT 
WAGE INCENTIVE PLANS 


Another set of conclusions appears to the authors 
to be more crucial. Wage incentives in underground 
mining are used as a matter of routine reflecting a 
historical tradition without further investigation or 
justification for their present use. This was evident 
when mine operators were asked how the incentive 
system had changed unit costs; more than one-third 
reported that they had been on incentives so long 
that they did not know what effect, if any, it had on 
unit costs. 

It is significant that a few large mines are at- 
tempting only now to restudy and reset their work 
standards, using formal time and motion study work 
for the first time. Many mines apparently need to 
reconsider their use of specialized personnel for the 
continued maintenance of a good wage incentive 
program. It is the authors’ contention that records 
of past experience are important and needed in the 
definition of standards of performance, but these 
form only the beginning of a scientific study to set a 
basis for a wage incentive program. On-the-job 
studies, supplemented by time and motion study 
should follow. It is therefore important that man- 
agement charged with the responsibility for setting 
standards be thoroughly trained in the techniques 
or have recourse to a trained staff. 

Temporary standards cannot be set up with the 
idea of changing them later; some of the successful 
users of wage incentives said that once the standards 
are set, they are never changed except for a major 
development, such as the introduction of new equip- 
ment or new mining methods. 


CONCLUSIONS 


The results of this investigation appear to reflect 
mine management’s recognition of physical or eco- 
nomic incentives as the only means whereby pro- 
ductive output can be maintained or improved in 
underground mining. Therefore, a more provocative 
question is whether mine management has been 
alert to the developments in industrial management 
within the last 50 years which have indicated that 
physical or economic incentives form only part of 
the workers’ motivation in an economy where the 
basic needs for the majority have long ago been met. 
Rather than reliance on a traditional incentive wage 
system to keep miners producing, the need for effec- 
tive and competent supervision comes sharply into 
focus. 

To the authors there is a hollow sound today in 
the suggestion that a man should stake his life in 
underground mining operations because of the in- 
centive wage attached to the work. For the old gen- 
eration of miners this may do, but it is doubtful 
whether a new generation of miners will accept such 
an outlook at the expense of sound and safe working 
conditions. 

Though the authors conclude on the basis of the 
study reported here that mine operators regard in- 
centive wages as an indispensable tool in achieving 
desirable levels of output in underground mining, a 
word of warning is needed. The amount of effort in 
planning and maintaining a wage incentive program 
will determine whether the wage incentive plan 
rules management or management rules the plan. 
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IRON DEPOSITS OF WABUSH LAKE, 
LABRADOR 


he search for metalliferrous deposits in the Lab- 
| pokinrsntbonl Trough of Canada dates from 1929 
when non-ferrous minerals were the main quest of 
prospectors in this area. Many gossans, resulting 
from the oxidation of sulfides, were located and ex- 
amined but none of these led to any orebodies of 
commercial value. However, such investigations did 
much to arouse interest in this area and fostered 
further mapping and prospecting. Since this early 
period in the history of prospecting in the Trough, 
the presence of iron ore deposits and potential iron 
producing sites has commanded the center of atten- 
tion of exploration personnel. 

The iron-bearing rocks of southwestern Labrador 
have in recent years come into prominence as pos- 
sible sources of iron ore of the beneficiation type. 
Exploration and development work has been carried 
on in concession areas granted by the Newfoundland 
Government to the Labrador Mining and Explora- 
tion Co. Ltd. and to the Newfoundland and Lab- 
rador Corp. In the course of evaluating its holdings 
in the Wabush Lake area (Fig. 1), Labrador Mining 
and Exploration Co. has conducted geological, geo- 
physical and diamond drilling programs. 


HISTORY OF EXPLORATION 

Labrador Mining and Exploration Co. was formed 
in 1936 to prospect a concession of approximately 
20,000 sq miles obtained from the Newfoundland 
government. Hollinger Consolidated Gold Mines Ltd. 
obtained control of the company in 1941 and ini- 
tiated an expanded program of exploration for fer- 
rous and non-ferrous minerals.’ Following the suc- 
cessful location and proving of more than 300 mil- 
lion tons of direct shipping iron ore, the Iron Ore 
Co. of Canada was formed in 1949 to exploit the ore- 
bodies on a sublease arrangement. As part of this 
agreement Iron Ore Co. was granted the right to 
sublease two-thirds of the ore in selected areas of 
the Wabush Lake region. 

Iron-bearing formations were first located in this 
area during 1933 when J. E. Gill’ investigated the 
area for reported gold occurrences. Labrador Mining 
and Exploration Co. began systematic exploration 
in the region during 1949, and in one season dis- 
closed the presence of extensive areas of metamor- 
phosed iron formation containing concentrations of 
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magnetite and specularite. This work led in turn to 
more extensive and detailed work designed to lo- 
cate and evaluate all iron-bearing formations within 
the southwestern portion of the concession. In 1958 
Iron Ore Co. decided to proceed with the major 
construction program that is still underway with 
the intent of mining and concentrating the ore from 
one of the major bodies of the Carol Lake-Wabush 
Lake district. 


GENERAL GEOLOGY AND STRATIGRAPHY 


The iron formation of the Wabush Lake area is 
considered to be the southern, but more highly 
metamorphosed, extension of the iron formation of 
the Labrador-Ungava Trough. The distribution of 
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the iron belts is shown in Fig. 2, this being a gen- 
eralization of an airborne magnetic survey. 

The iron formation of the main portion of the 

Labrador-Ungava Trough is essentially unmetamor- 
phosed.* In the region of Sawbill Lake the iron 
formation and associated rocks change from un- 
metamorphosed rocks on the north to regionally 
metamorphosed rocks on the south. The exact na- 
ture of the zone or line of change is not known since 
the area of critical interest is drift-covered. It is 
generally considered, however, to represent a por- 
tion of the Grenville Front where it transects the 
Labrador geosyncline. The iron-bearing rocks to the 
south of this zone are not only more highly meta- 
morphosed, but have been more intensely folded, 
faulted and sheared so that they now form discon- 
tinuous and disrupted masses. 
, The stratigraphic terminology used for the rock 
types of the Wabush Lake area within the conces- 
sion of the Labrador Mining and Exploration Co. 
is shown on page 1102. Correlations have been made 
with the rocks of the iron belt at Schefferville but 
because of the metamorphosed nature of the rocks 
in the Wabush area, the correlations are necessarily 
generalized. There is little doubt, however, that the 
Wabush formation correlates with the unmetamor- 
phosed Sokoman formation to the north. There are 
many lithologic similarities between the formations 
of the two areas, and there are no other rocks within 
the region with which a confusion in correlation 
could be made. 

The Wabush iron formation lies within a sequence 
of metamorphosed sedimentary rocks consisting of 
quartzite and a complex of schists and gneisses. 
Crystalline limestone is present in areas to the east 
and south but is not involved in the sequence of the 
Carol Lake-Wabush Lake area. It has been given 
the name Duley formation and is considered to be 
pre-Carol and post-Katsao in age. 

A rock that has been variously termed amphi- 
bolite, garnetiferous quartz-hornblende gneiss, or 
altered gabbro, occurs in close association with some 
orebodies and gabbro intrusives. It is typically 
gneissic in texture and contains black amphibole, 
quartz, feldspar and pink garnet. It is considered to 
be an original quartzose chlorite schist that has been 
metamorphosed by the intruding gabbro and by dy- 
namic action. In its occurrence at the Wabush No. 3 
deposit (Fig. 3), it is considered to be younger 
than the iron formation and to be a member of the 
Nault formation. 

In addition to gabbro, diorite and related basic 
igneous rocks also intrude the stratigraphic rocks of 
the area. They are typically massive but their 
border phases may be gneissic to schistose. The 
youngest Precambrian rocks are granites, granite 
gneisses and related types. They occur most com- 
monly to the west of the Carol Lake-Wabush Lake 
region. 


DESCRIPTION OF THE IRON FORMATION 

The iron formation includes all iron-oxide, iron- 
silicate and iron-carbonate rocks plus certain am- 
phibole-pyroxene schists and gneisses that lie strati- 
graphically within the iron members. D. M. Knowles 
and R. G. Gastil‘ have described the iron formations 
on a facies basis as consisting of a carbonate mem- 
ber, a_ silicate-carbonate member, and an oxide 
member. This concept can be applied to the Carol 
Lake-Wabush Lake area. The sequence, with re- 
versals caused by changes in depositional environ- 
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ment, is generally from the carbonate member at 
the base, through the silicate-carbonate member to 
the oxide member at the top. 

The oxide member is characterized in a general 
way by a lower magnetite-rich zone and an upper 
specularite-rich zone. The basal pertion of the mem- 
ber is evidently gradational from the silicate mem- 
ber since grunerite and magnetite occur together in 
a narrow zone below the main oxide zone. 

All members are not necessarily present in any 
particular locality, and each member varies con- 
siderably in thickness from one place to another. In 
the area under discussion the carbonate, the carbon- 
ate-silicate, and the magnetite-grunerite members 
are less than 200 ft thick whereas the oxide mem- 
ber reaches thicknesses of 400 to 500 ft. 

The oxide member is usually simple in its min- 
eral content. Granular quartz, specularite and mag- 
netite make up the greatest proportion of the rock. 
Minor to accessory amounts of limonite, iron car- 
bonate, grunerite and amphibole occur irregularly. 
The member is typically granular but in the case of 
varieties high in specularite, a platy to schistose 
texture may be developed. 


EXPLORATION METHODS 


The exploration stage prior to 1945 indicated the 
presence of an appreciable tonnage of iron ore at 
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a time when the need for new reserves became a 
pressing factor in the iron ore industry of North 
America. A decision was made therefore, to step up 
and intensify the program of ore search. It became 
apparent that the semi-reconnaissance mapping 
backed up by detailed mapping in local areas would 
not be sufficient to explore the iron belt properly. 
Large areas extending out from the known ore 
bodies were mapped by planetable methods at a 
scale of 1:2400. An extensive mapping program at a 
scale of 1:12,000 designed to cover all areas under- 
lain by iron formation, was started in 1949 and 
carried through to 1952. 

The ore bodies found during the pre-1945 period 
required intensive work. Detailed mapping and test- 
pitting was begun. The surface limits of many of the 
ore bodies were extended and several new deposits 
were located in drift-covered areas. 

In order to obtain information on the depth to 
which the ore might extend, drilling was begun in 
1946. This program was expanded during the fol- 
lowing years and continued through the develop- 
ment stages of various ore bodies. 

During the period of intensive exploration a vari- 
ety of geophysical methods were used to locate ore 
bodies. An airborne magnetic survey was flown in 
1951 to locate all iron formation bands. Ground 
magnetometer and gravimetric surveys were made 
in 1947, 1948 and 1950 and these were followed up 
by trenching, test-pitting and drilling in drift- 
covered areas. 

Wabush Area Exploration: As a part of the sys- 
tematic investigation of the concession, geological 
mapping at a scale of 1:31,680 was started in the 
Wabush area in 1949. Geological work was accom- 
plished by pace and compass traverses which were 
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tied into prominent topographic features by compass 
resection methods. When air photographs became 
available one year later, the information was com- 
piled on maps drafted from photo mosaics. During 
the course of the first season, six interesting zones 
of magnetite and specularite were located and 
mapped at a scale of 1:2400. Sampling and subse- 
quent ore testing confirmed the presence of major 
tonnages of readily concentratable ore grading about 
40 pct Fe. 

On the basis of the ore potential shown by the 
1949 mapping, an airborne magnetic survey was 
flown over the iron belt in 1951. The survey success- 
fully outlined the iron formations and served as a 
control for further 1: 12,000 scale mapping. This type 
of mapping was carried on over the period 1952 to 
1957 and, in some of the more interesting localities, 
at a scale of 1: 2400. 

A second major step in exploration methods was 
taken by Iron Ore Co. in 1956. A_ systematic 
program of diamond drilling was begun in drift- 
covered areas. Exploratory drill holes were put 
down on section lines to test areas for possible ore 
occurrences. Approximately 42 sq miles were cov- 
ered during 1956, 1957, and 1958. 

A third development in methods of search for 
iron bodies was taken by Labrador Mining and Ex- 
ploration Co. in 1958. This consisted of traversing 
iron formation belts with combined magnetic and 
gravimetric methods. The decision to do this work 
was based on the fact that, whereas magnetic meth- 
ods could be relied upon to locate magnetic zones, 
they would not indicate high specularite-low mag- 
netite bodies. Furthermore, certain zones of specula- 
rite-magnetite ore might contain narrow magnetic 
bands that would show magnetically with no indi- 
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ravimetric and geological profile of Section 188 at Wabush No. 3. 
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cation of the associated specularite ore. Such zones 
could easily be passed up in an exploration program 
that must necessarily cover extensive areas. 
Preliminary gravimetric test work was run over 
known ore bodies in 1958. Two gravimetric parties 
were operated on an exploration basis during 1959 
and more than 5200 stations were read. The value 
of the method is pointed out by the fact that a 
large-size specularite body was located within the 
first month of field work. No outcrops occur. over the 
body and the magnetics alone would not have justi- 
fied drilling the area. The find can therefore be at- 
tributed to the application of gravimetric methods. 


GRAVIMETRIC SURVEYS 


Field Methods: Gravimetric and magnetic read- 
ings were taken at 100 ft centers along picket lines 
that were tied to known topographic features. 
Warden gravity meters and radar or Arvella mag- 
netometers were used to obtain gravimetric and 
magnetic information at the same stations. Eleva- 
tions were obtained by using Paulin altimeters in an 
attempt to speed up operations in topographically 
rugged areas. Accuracy to within two ft was ob- 
tained by check control methods, this being consid- 
ered sufficient to meet the requirements of the sur- 
vey. No measurements for overburden depths were 
taken since gravimetric variations that could be 
caused by differences in depths of overburden in 
most areas were not considered to be sufficiently 
important to obliterate the target being sought. 

Results: In addition to the many exploration lines 
run during the season, a gravimetric survey was run 
over one of the known bodies of the Carol Lake- 
Wabush Lake area (the Wabush No. 3) to act as a 
guide for a proposed drilling program. Fig. 3 shows a 


generalized geological map of this body, Fig. 4 shows | 


a profile of Section 188, and Fig. 5, a profile of Sec- 
tion 204. The correspondence between the gravime- 
tric profiles and the geological information is readily 
apparent. 
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ORTHOGNEISS , PARAGNE!ISS 
ACID AND BASIC INTRUSIVES 


The value of the gravimetric methods to the inter- 
pretation of the Wabush No. 3 orebody is shown by 
the following points: 

1) The dimensions of the body as previously 
known by geological mapping were extended to the 
west by the gravimetric interpretation and this was 
later confirmed by drilling. 

2) Probable minimum 600-ft depths for the ore- 
body were indicated by the gravimetric data. 
This was substantiated by the subsequent drill pro- 
gram to the extent that two holes penetrated 500 
ft of ore and were terminated in ore. 

3) The possible occurrence of a major extension 
of ore under a capping of gabbro and quartz horn- 
blende gneiss is indicated in Section 188 (Fig. 4). 
This interpretation appears to be the only ready 
means of explaining the gravimetric and magnetic 
readings obtained. 
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THE MINING INDUSTRY 
IN SOUTHEAST ASIA 


What problems hinder the growth of mineral production in Southeast Asia? 
The author discusses some of the hindering factors which are formidable 
barriers to increased mining in this important area of the Free World. 


sia, the largest and most populous continent, has 

had little political influence on world affairs until 
very recently. The picture is rapidly changing. Al- 
though the cultures of various Asian countries differ 
widely, today they are united in their desire to in- 
dustrialize. This desire is the key for expansion of 
Asian mineral production. 

The following discussion deals primarily with the 
situation in the south and southeast Asian countries 
—India, Pakistan, Burma, Thailand, Cambodia, Laos, 
South Vietnam, Malaya, and Indonesia. 


THE PAST 


In the past the south and southeast Asian countries 
have not been known for large production of min- 
erals except for tin, tungsten, and manganese. How- 
ever, many different minerals have been produced 
in small quantities. 

Known ore reserves of most minerals are fairly 
meager and past production has been small. This 
can be directly attributed to superficial exploration, 
to the lack of adequate transportation, skilled labor, 
long-range planning, a ready and stable competitive 
market, and largeiy to the philosophy illustrated 
by one government official who stated, “There have 
been tendencies to work high-grade raw material 
to gain, as early as possible, a return on the invest- 
ment. The investments in most cases are made re- 
strictedly because initial prospecting and mineral 
development does not aim at proving reserves. It 
usually aims at producing minerals which can be 
easily marketed within the country or in a ready 
export market.” This condition of fast gain is not 
unique but here it has long been the general practice. 


D. F. COOLBAUGH, Member of AIME, is a geological and mining 
engineer, Golden, Colo. During 1958-1959, he served as a mining 
advisor in Burma under a Ford Foundation project. 


by D. F. COOLBAUGH 


The Kandri open pit mine in India as seen in 1953. This 
mine is located on one of several manganese-producing 


properties lying within the Central Provinces of India. 
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View of coal washing plant located at Dungarpur, India. 
THE PRESENT 


Present production of minerals is very small— 
exceedingly small on a per capita basis. A survey 
will show what changes are taking place and how 
these changes will affect future policies and condi- 
tions of the mineral industry in this area. 

A glance at the countries comprising south and 
southeast Asia reveals the diversity of languages, 
religions, and cultures. On the other hand, all these 
countries can be listed as industrially underde- 
veloped; all have a great desire to industrialize; and 
all, except Thailand, have gained independence 
within the last 12 years. This newly won indepen- 


dence is a most important factor, for it has been 
followed by insurrection and rebellion, unstable and 
inexperienced government, and sanctions against 
foreign holdings and investments. 

Labor: Although local conditions may vary, it can 
be stated that all these countries have a vast reser- 
voir of unskilled labor available for mining but a 
shortage of skilled labor. In the past the skilled labor 
came from more developed countries. It takes gen- 
erations to develop skilled labor and professional 
workers from the indigenous labor force. Estimates 
about the rate of development of a skilled native 
labor force vary widely from country to country and 
even between the government and private and edu- 
cational sources within a country. It is the general 
feeling from private sources that skilled labor is 
not being developed in quantity or quality to meet 
future needs. On the other hand, government offi- 
cials, including those in education, feel that a short- 
age of skilled labor exists but that skilled labor will 
soon be adequate to meet the demands. Some gov- 
ernment officials report adequate skilled labor for 
the mining industry, inasmuch as the mining meth- 
ods used do not require skilled labor. Such a state- 
ment gives some insight into the philosophy of a 
large segment of government officials. This estimate 
of an adequate skilled labor force is apparently based 
on the training of mining engineers and mining 
technicians and does not take into account the many 
years of experience needed after formal education 
is completed. 

Power: Cheap power is important to development 
of the mining industry in any country, but all coun- 


This photograph was taken recently at one of the many tin open pit mining operations in Malaya. The world’s single 
richest tin-producing area lies in the Kinta Valley, located near Kuala Lumpur, capital of the Federation of Malaya. 
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Men digging lignite from the Mah Moh pit in Thailand. 


tries under discussion report a lack of cheap power. 
However, the opinion of many government officials 
is that there is no lack of power for a mining indus- 
try, since mining is carried out by manual labor. 
Development of electric power is progressing in all 
these countries, although little is geared directly to 
mining needs. Two of these countries report that 
plans for developing aluminum production are un- 
derway. The execution of these plans is dependent 
on power requirements, since substantial raw ma- 
terials are already available. 

Transportation: All countries report that their 
mining industries are not advancing as rapidly as 
they should owing to a lack of adequate transporta- 
tion. Some projects are underway to alleviate this 
situation. 

Financing: The problem of financing mining ven- 
tures in these countries is of paramount importance. 
Before independence, financing was generally ob- 
tained through private sources in the mother coun- 
try. With independence came the logical desire to 
exploit the riches of each country by and for the 
benefit of the nationals. To accomplish this, laws 
were enacted which curbed or eliminated partici- 
pation by foreigners. As the laws have become more 
discriminatory against foreign holdings, the financ- 
ing of new undertakings or refinancing of operating 
concerns has dwindled to the point where govern- 
ments have found it necessary to enter into mining 
ventures, In most instances this has tended to form 
unfair competition for private operators. 

Marketing: The most important single condition 
affecting the past, present, and future of the mining 
industries in these countries is that of available 
markets. 


In the past the lack of local industries has meant 
that almost all production of minerals, other than 
gold and construction materials, has had only an 
export market. Distance from potential consumers 
has been a formidable barrier in competing success- 
fully with ores located nearer the industrial nations 
of Europe and America. The lack of a strong local 
market has restricted exploration and production to 
high-grade bodies of the easily marketed materials. 

Before the countries were granted independence, 
most of their mineral production was sold in the 
mother country under preferential agreements. To- 
day, economic considerations and strained relation- 
ships between these former partners have limited or 
cancelled these outlets. 

Japan, the only industrialized nation in Asia, has 
been and is actively searching for and arranging to 
buy mineral raw materials from this part of the 
world. 


MINERAL POTENTIAL 


Iron and Steel: India has large iron ore and cok- 
ing coal reserves and is expanding her iron and steel 
production. Malaya exports iron ore and South Viet- 
nam reports coking coal reserves. Most remaining 
countries have reported iron ore occurrences but, 
since little exploration work has been done, reserves 
are unknown. Meager coking coal reserves in these 
countries greatly hamper the development of local 
steel manufacturing. 

One of these countries has a steel mill which was 
constructed by its government with no raw material 
supply other than discarded and rusting war equip- 
ment that littered the country side after World 
War II. 

Tin: Large supplies and fair reserves are known in 
Malaya. There is production and limited known re- 
serves in Indonesia, Thailand, and Burma. 

Tungsten: There are fair to large known reserves in 
Burma, Malaya, and Thailand. 

Manganese: Large reserves are known in India and 
there has been past production in Indonesia. 
Aluminum: Bauxite is known to occur in most of 
these countries. Exploration has not been extensive 
for lack of markets but large deposits are known to 
exist in Indonesia and India. 


Under the hats are dulang washers panning for tin in 
Malaya. This type of mining accounts for approximately 
two pct of that country’s annual production of tin ore. 
In Malaya, only women are allowed to mine tin in this 
manner. The wooden bowl which the women use is 
called a “dulang”, from whence their name is derived. 
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View of another open-pit tin mine in Malaya. At this particular site, the ore is blasted and loaded on to the conveyor 
belt in the pit which transports the material from the mine to a nearby treatment plant. In addition to panning and the 
dry type of excavating shown above, dredging and hydraulic mining are very conspicuous in Malayan tin production. 


Nickel: Unknown millions of tons of totally unde- 
veloped lateritic nickel exist in areas of Borneo and 
Indonesia. 

Coal: Coal deposits are scattered over these Asian 
countries, but coking coal is not in large supply. 
Most of the coal is of Tertiary origin and generally 
of poor quality. 

Other: Only high grade base metal deposits have 
been exploited. Most of the common alloy metals 
exist in this area but in entirely unknown quanti- 
ties. Radioactive minerals have been found, but 
there has been no production. Exploration for rare 
earths and the “new” metals has been almost non- 
existent. The rapidly depleting Indian gold deposits 
are the only known large deposits in this area. 
Phosphate deposits were mined in Cambodia and 
Vietnam during the Japanese occupation. Minor 
deposits of many other minerals are known to exist 
in these Asian countries. 


THE FUTURE 

In these underdeveloped countries, mineral ex- 
port could be used as a source of vitally needed 
foreign exchange. With their recently gained in- 
dependence and nationalism, these countries have 
written their laws discriminating against foreign 
management and consequently against foreign in- 
vestment. Such laws must be made more liberal if 
these nations are to compete with other ore produc- 
ing countries. Stable governments must also evolve 
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from the present unsettled conditions. The alterna- 
tive to these changes is further cuts in present min- 
eral production, already at a very low level. 

Even though the immediate future is bleak, the 
long range picture of fifteen to twenty years looks 
much better. The vast numbers of people in Asia 
are slowly, but very surely, increasing their stand- 
ards of living and thereby their dependence upon 
metals. A very slight per capita increase in the use 
of metals will result in a large overall increase. 
With this improved standard of living there will be 
an even greater desire to industrialize which will in 
turn require the production of raw materials for 
locally produced minerals. 

Japan will continue to produce finished materials 
to this expanding market and China will need to 
import many raw materials if it is to fulfill even 
part of its ambitious plans. India must be considered 
even if its production is absorbed exclusively by its 
own vast population. Australia will continue to ex- 
pand her industry and will need raw materials from 
this area. 

Position of the United States Investor: At this 
time the discriminatory laws, the distance to mar- 
kets, and the political instability do not favor in- 
vestment in mineral production in the countries of 
South and Southeast Asia. If and when the incen- 
tives become more favorable, it might be a wise 
investor who considers the future potential of the 
mineral producing industry in these countries. 


4 
: 


Special Reports 


International Geological Congress 


Turn the page to find first-hand accounts of this August meeting in Copen- 
hagen, attended by leaders in geology from all parts of the world. 


The 1961 Jackling Award 


Established in 1953, the Daniel C. Jackling Lecture is an annual invitation ad- 
dress presented by an outstanding man in mining or an allied field who has 
contributed significantly to the science and practice of mining, geology, or geo- 
physics. The lecturer is awarded a bronze plaque engraved with his name and 
the Citation. See page 1111. 


Rock in the Box, 1108. 
Scholarships, 1110. 


Jackling Award Winner, 
Biography, 1111. 

Coal News, 
Two-Page Story, 1112. 


Industrial Minerals 
Newsletter, 1114. 
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21st INTERNATIONAL GEOLOGICAL CONGRESS 


Highlights of the 
Technical Sessions 


Geologists from every corner of 
the globe met in Copenhagen for the 
2lst International Geological Con- 
gress held from August 16 through 
August 25. Papers presented at the 
21 sections covered almost every 
field of geology. As might be ex- 
pected in a meeting as comprehen- 
sive as this, many of us in the 
economic geology field felt that not 
enough papers were devoted to our 
particular interest. 

Among the papers of most direct 
interest to economic geologists, there 
were several on carbonatites and 
numerous papers on uranium and 
thorium deposits. L. R. Page, in dis- 
cussing the source of uranium in 
ore deposits, suggested that a genetic 
relationship between uranium and 
mafic and intermediate igneous rocks 
is strongly indicated. This relation- 


Waterfront at Kalundborg, a typical Danish seacoast town which some may recognize. 


ship could, of course, have strong 
implications in the search for ura- 
nium deposits. 

Case histories of the application of 


The Rathaus (City Hall) facing Copenhagen’s main square flanked by the Palace Hotel. 
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geochemical and geophysical pros- 
pecting techniques were presented, 
as well as results of more theoretical 
geochemical and geophysical studies. 
Of particular interest was a paper 
given by H. Paarma describing the 
various magnetic methods used in 
prospecting for and delimiting bodies 
of iron ore in Finland. 

A paper by J. E. Gill described 
results of recent work, done at Mc- 
Gill University (Canada), which in- 
dicate that solid diffusion of sulfides 
may be important in ore genesis. 
Other papers on the genesis of ores 
dealt with mineral zoning of ore 
deposits, relationships between sul- 
fide-bearing schists and ores, and hy- 
drothermal alteration. The syngenetic 
viewpoint was much in evidence dur- 
ing discussions of base metal deposits 
and especially in a review of the 
Mt. Isa deposit. To this reporter, the 
main conclusions to be drawn from 
the discussions of the papers on’ the 
genesis of ores are: 1) that although 
progress is being made, we still have 
much to learn about the genesis of 
ore deposits and 2) that not all ore 
deposits need necessarily be formed 
by the same processes. The latter 
point seems to have escaped the 
notice of some of the more extreme 
syngeneticists and _ epigeneticists 
both!—H. T. Schassberger. 
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SPECIAL REPORT ON GEOLOGICAL 
CONFERENCE IN COPENHAGEN 


The geologists of the world have 
been holding international con- 
gresses about every four years 
(with interruptions during the two 
World Wars) since the 70’s. These 
congresses have contributed greatly 
to the development of the science 
through interchange of ideas be- 
tween geologists of several conti- 
nents, and particularly because 
many leaders of geologic thinking 
have used them as forums for reach- 
ing world-wide audiences. The pro- 
ceedings and transactions have been 
truly international in scope and 
language. In addition there have 
been field excursions to areas of 
outstanding geological interest, in 
each case with guides intimately 
familiar with the local problems. 
These excursions have given the 
visiting geologists from other lands 
opportunities to see the very ex- 
posures and outcrops, the critical 
stopes in important mines, and key 
sections showing stratigraphy and 
structure which had been used as 
illustrations on which to base geo- 
logical theories and knowledge. 

Since World War II there have 
been four such congresses—in Bri- 
tain in 1948, in Algiers in 1952, in 
Mexico in 1956, and now in Copen- 
hagen in 1960. The size of the meet- 
ings and the diversity of the field 
excursions have grown so much that 
the host country has been faced 
with major problems in financing 
and technical manpower. 

In this case the five “Nordic coun- 
tries’"—Denmark, Finland, Iceland, 
Norway, and Sweden—joined to- 
gether in a combined effort. Copen- 
hagen in Denmark was selected as 
the meeting place chiefly because of 
the facilities offered by the Univer- 
sity for assembly and meeting 
rooms, but field excursions before 
and after the Congress were con- 
ducted in each of the participating 
countries. These included one in 
Iceland, one in West Greenland, 18 
in Norway, 12 in Sweden, 9 in Fin- 
land, and 5 in Denmark, in addition 
to which there were some one-day 
excursions during the Congress. 

About 2500 geologists attended 
the Congress. Since many brought 
their wives, and some their families, 
the total number that came to Co- 
penhagen during that ten-day period 
was close to 4000. About 750 of the 
participants were from the U.S., but 
50 countries were represented and 
their delegates took active part in 
the meetings. Red China was the 
only large country not represented. 
It was a pleasure to see scientists 


from countries with very different 
political views getting along well 
and taking mutual part in scientific 
discussions. 

The technical programs were di- 
vided into 21 groups, including a 
wide range of geological subjects. 
The only important field not covered 
at all was petroleum geology, al- 
though of course many stratigraphic 
and structural problems were of in- 
terest to petroleum geologists, many 
of whom were in attendance. 

The Scandinavian hosts outdid 
themselves in hospitality and con- 
geniality. The guidebooks for the 
field excursions were excellent, and 
the logistics in each case were well 
planned and well executed. Even 
the weather in the North Country 
was good, and participants of those 
excursions enjoyed sun bathing at 
latitude 70°N. During the Congress 
in Copenhagen one never ventured 
forth without a raincoat, since at 
some time during the day he would 
need it, although most of the day 
was sunny and mild. 

It is too early to say whether 
great advances in our knowledge of 
geology and our understanding of 
geological theory were made. Cer- 
tainly we had opportunity to see 
many striking examples of geology, 
such as the tillite in Varangerfjord 
in northern Norway and the evi- 
dence of the Caledonian overthrust 
down the backbone of the Scandi- 
navian Peninsula. Some of us saw 
outstanding mines such as Kiruna 
and Boliden in Sweden, Outokumpu 


in Finland, and the Bjornevann iron 
mine in Norway. There were at least 
24 papers on ore deposits given at 
the technical sessions; of these a 
paper on the copper-lead-zinc de- 
posits of the Congo by two Belgian 
geologists and a paper on tin-tung- 
sten mineralization in Czechoslo- 
vakia can be cited as serious studies 
that we Americans would not have 
had available to us had it not been 
for a Congress such as this. 

Was there anything wrong or any- 
thing that would justify complaint 
about the Congress? Of course there 
were some mix-ups in rooms and 
plane reservations, probably bound 
to occur during an occasion like 
this, but the only justifiable one 
seemed to be that good Danish beer 
cost as much in the Rotunda at the 
Congress as it does in New York. 
That annoyed a lot of people! As 
for the ladies in attendance—between 
the Danish porcelain and the Swe- 
dish and Norwegian glass—they had 
a wonderful time, and everybody 
ate too much—but it was good. 

Two important decisions were 
taken by the Council or the dele- 
gates: 1) to hold the 1964 meeting 
in India, from which they had a 
very cordial invitation, and 2) to 
organize a continuing international 
commission that can support the 
necessary interim work that must go 
on between congresses. 

A most worth-while achievement 
is in progress—the preparation of a 
geological map of the world.—J. L. 
Gillson. 
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Scholarships 


Emmons Memorial Fellowship 

The S. F. Emmons Memorial Fel- 
lowship in economic geology will be 
available for the academic year 
1961-62. The Fellow may use the 
stipend ($2000) to support study and 
research in any university or insti- 
tute approved by the committee. He 
should be qualified by training and 
experience to investigate some prob- 
lem in economic geology and will 
be expected to devote full time to 
the investigation. Its results may, if 
desired, be used as a doctoral dis- 
sertation. 

Applications and supporting let- 
ters should be submitted to the com- 
mittee not later than Feb. 15, 1961, 
and should include a detailed state- 
ment of the problem to be investi- 
gated. Forms may be obtained 
from any member of the committee: 
Alan A. Bateman, Yale University; 
Charles H. Behre, Jr., Columbia 
University; and H. E. McKinstry, 
Harvard University. 


Ford Foundation 
The Ford Foundation has awarded 
a grant of $700,000 to the Polytech- 
nic Institute of Brooklyn to estab- 
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lish an honors program in science 
and engineering which will enable 
exceptional students to receive a 
doctorate in six years of full-time 
study. At present it generally takes 
from eight to ten years, or more, to 
receive doctorates. 

Thirty-three members of approxi- 
mately 500 September freshmen 
have already been selected to take 
part in the program. In addition to 
special curricula, the honors students 
will take part in seminars and spe- 
cial lectures given by visiting and 
foreign lecturers and will pursue 
faculty-supervised research projects 
early in the program. 

The grant will allow the college to 
release faculty members from normal 
teaching loads, to invite visiting 
faculty members from other insti- 
tutions, and to award fellowships 
and loans for graduate students in 
the program. 


The Anaconda Co. 


Four international scholarships for 
students in mining or engineering 
have been established at the Uni- 
versity of Arizona by The Anaconda 
Co. The scholarships will be open to 
two students from Mexico, and one 
each from Chile and Arizona. They 
will previde each student with an 
annual stipend of $1500. In addition, 
yearly transportation will be pro- 
vided the student from Chile. These 
scholarships will be renewable dur- 
ing the four-year undergraduate 
program upon maintenance of a 


satisfactory scholastic average. Re- 
cipients may enroll in either the Col- 
lege of Mines or the College of En- 
gineering. 

In selecting the recipients, the uni- 
versity will be assisted by the rec- 
ommendations of Anaconda repre- 
sentatives in Chile and Mexico 
regarding candidates from those 
countries. The Arizona recipient will 
be selected by the UA Committee 
on Scholarship and Awards. 


Massachusetts Institute of 
Technology 


The Massachusetts Institute of 
Technology has announced the es- 
tablishment of the McDermott schol- 
arships as the result of a gift of 
more than $1,250,000 from Mr. and 
Mrs. Eugene McDermott of Dallas. 
The scholarships will be awarded to 
students from Texas or other south- 
western states, with preference to 
those studying earth sciences or 
allied fields. Stipends will range 
from $200 for students with high 
qualifications but no financial need 
to $2500 for those with limited 
means. About two dozen scholarships 
were awarded for the year 1960-61, 
including students from the South- 
west who are already enrolled at the 
Institute. After the first year it is 
expected that a dozen or more 
scholarships will be given to incom- 
ing freshmen each year, so that there 
will always be about 50 McDermott 
scholars enrolled at any one time. 
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Vincent D. Perry Recently Named 


1961 Jackling Award Winner 


Vincent D. Perry, vice president 
and chief geologist of The Anaconda 
Co., has been named the 1961 re- 
cipient of the Jackling Award. 

A native San Franciscan, Mr. Perry 
spent his childhood in Marin County, 
among the mountains and woods of 
northern California, with vacations 
in mining camps of the California 
Mother Lode, and in Nevada. These 
early years of outdoor living, and 
his passing contacts with the 
freedom and variety of mining life, 
stimulated his ambition for a mining 
career, and he entered the University 
of California at Berkeley to study 
under Frank Probert, then Dean of 
the College of Mining; George 
Louderback, head of the department 
of Geology; and many other eminent 
teachers. 


Graduating with a B.S. degree in 
mining engineering in 1922, Mr. 
Perry started work as a mining en- 
gineer for Carson Hill Gold Mines 
Inc. at Melones, Calif., remaining 
there until the fall of 1923, when he 
went East to attend the graduate 
school at Columbia University. The 
combination of operating, engineer- 
ing, and geological experience gained 
during this formative period pro- 
vided a solid foundation for his work 
at Columbia, where he studied under 
Kemp, Berkey, and other distin- 
guished members of the faculty, re- 
ceiving a Master’s degree in mining 
geology in June 1924. 

It was then that his long associa- 
tion with The Anaconda Co. began. 
In that year he went to work at 
the company’s operation in Butte, 
which proved to be a turning point 
in both his professional and private 
life. It was here, in 1926, that he 
married Margaret Moore, whose help 
and inspiration were to give him the 
incentive for a happy and successful 
career. 

At Butte he had the good fortune 
to participate as an apprentice geol- 
ogist in the closing episodes of apex 
litigation then in progress and to 
learn the art of accurate geologic 
mapping which, as developed by 
Reno Sales, created a new language 
for graphic geologic expression. 

Trained in these methods, Mr. 
Perry was then transferred, in 1928, 
to Cananea Consolidated Copper Co., 
Anaconda’s subsidiary in Mexico, to 
serve as chief geologist of that com- 
pany. The rich Colorado orebody, 


with its deep subsurface apex, had 
been discovered previously and was 
in an early stage of development. 
His study and mapping of this great 
orebody by the methods he had 
learned in Butte provided a start 


VINCENT D. PERRY 


for systematic mapping and explora- 
tion of the Cananea district. 

By now he had attained a practical 
insight into exploration and mining 
problems that was to set the pattern 
for his future career, and those who 
have worked with him have had 
more than one occasion to appreciate 
his common-sense approach and his 
willingness to try out new ideas. He 
has been the first to give credit to 
others when these ideas have proved 
successful, though he himself has 
often played a more important role 
than he is ready to admit. 

In 1937 Mr. Perry was transferred 
back to Anaconda Copper Mining 
Co. as exploration geologist with 
headquarters in Los Angeles. In 1939 
he moved to the company’s office in 
Salt Lake City and in 1944 was ap- 
pointed chief geologist for Interna- 
tional Smelting & Refining Co., an 
Anaconda subsidiary. The following 
year he was made assistant chief 
geologist for Anaconda Copper Min- 
ing Co., a post he held until 1948, 
when he became chief geologist of 
The Anaconda Co. and after many 
years in Salt Lake City moved East 


to the company’s headquarters in 
New York City. 

In addition to holding these offices, 
Mr. Perry is a vice president of The 
Anaconda Co. (Canada) Lid. and 
a director of Greene Cananea Copper 
Co., Golden Reward Mining Co., 
Santiago Mining Co., and The Ana- 
conda Co. (Canada) Ltd. 

His professional affiliations in- 
clude membership in Tau Beta Pi, 
the honorary engineering fraternity, 
and Sigma Xi, an honorary scientific 
fraternity, as well as membership in 
AIME. 


During his years of service with 
Anaconda Mr. Perry has been inti- 
mately associated with the develop- 
ment of the Yerington open pit 
copper mine in western Nevada; the 
Grants, N. M. uranium operation; 
the Berkeley pit at Butte; El] Salva- 
dor copper mine in Chile; the Nakina 
iron ore deposit of the Lake Superior 
district, Ontario; and the Bathurst 
zine deposit of New Brunswick. He 
has also been closely concerned with 
the modern geological developments 
at Cananea, Mexico and Chuquica- 
mata, Chile. 

Vincent Perry’s associates have 
said of him that nothing is too hard 
for him to do and that he has always 
found time to complete the job, even 
if it has meant a long, dark ride 
during the night, with little rest, or 
a trek over slippery jungle trails 
from a broken-down jeep. He has 
had his share of poor hotels and 
hard, saggy beds—or none at all— 
but he is lucky to have a sturdy 
constitution and an optimistic turn 
of mind. Others who have worked 
with him have been fortunate, too, 
in his good fellowship and his adapt- 
ability. 

Endowed with a highly developed 
sense of curiosity, Vin has sometimes 
had to learn the hard way. Disobey- 
ing the “Fasten Seat Belts” sign, he 
once crossed to the other side of a 
plane to look out at some rock for- 
mations. The plane lurched down- 
ward, dropping into an air pocket; 
Vin went up, cracking his head 
against the top of the cabin. 

But, taking it altogether, he has 
come through without too many 
scars, considering a lifetime of travel 
on four continents and in the areas 
of the undeveloped, the uncomfort- 
able, and the unknown. 
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REPORT OF ST. LOUIS—SME COAL DIVISION MEETING 
Some of the Speakers Who Presented Papers 


St. Louis Conference 
Sessions 


The technical sessions of the AIME 
St. Louis Section and SME Coal 
Division, held on the mornings of 
September 8 and 9, produced some 
excellent and varied papers. They 
were very well received by the 102 
attendants as evidenced by the close 
attention and interest shown by the 
audiences. 

The program opened with an ex- 
cellent paper given by J. W. Mc- 
Donald on the shaft sinking of the 
new Old Ben Coal Corp. mine in 
Franklin County, Ill. Many of the 
listeners suggested that this paper 
be given at AIME’s Annual Meeting 
in February so that more of the 
industry could hear a prominent en- 
gineer give his experience on a sub- 
ject about which there is a dearth 
of published material. 

The Winning of Fluorspar by Gill 
Montgomery and Durward C. Spees 
of Minerva Oil Co. described the 
mining of this ore in the Rosiclare 
area. The presentation was illus- 
trated by many colorful slides. 

At first glance, the paper Stripping 
Machinery Mass-Overburden Vol- 
umes Relationships appeared a bit 
technical for the strip miners in at- 
tendance, but it proved to be an 
introduction to the application of 


Pictured at speaker's table, left to right: Philip Dampf; Joseph Quinn; Gill Montgomery 
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these relationships, setting up a 
criterion for securing maximum use- 
fulness from stripping machines in 
a mining field. This paper was part 
of a thesis prepared by Henry Rum- 
felt for his professional mechanical 
engineering degree. 

Following the morning technical 
session and the afternoon field trip, 
members gathered in the Zodiac 
Room of the Chase Hotel for a social 
hour provided by contributions from 
many mining companies and mine 
suppliers. Moving up to the Starlight 
Roof for dinner, the group heard a 
football talk by Jerry Norton, half- 
back of the new St. Louis Cardinals 
football team. 

The Friday morning session saw 
relief from the terrific heat wave. 
Hubert E. Ritter, of the Illinois Geo- 
logical Survey, offered an interesting 
paper on the coking of Illinois coals. 
Many predictions about the use of 
Illinois coals can be made from infor- 


H. RISSER Cc. W. KLASSEN 


mation presented at this meeting. 

A paper on Oklahoma-Arkansas 
coals by B. L. Curry of Lone Star 
Steel Co. summarized the geology, 
analysis, and reserves of thin seams 
to this area and covered the mining 
history. This was an introduction to 
the coal mining possibilities of a 
region that is new to most of us. 

St. Louis is soon to become the 
outlet for a large new iron mine. 
E. L. Bilheimer, of the Meramec 
Mining Co. Pea Ridge project, dis- 
played aspects of the new mine with 
36 colored slides as he described the 
reserves and explained the shaft 
sinking and construction. 

The sessions ended with a talk 
by Clarence W. Klassen, Chief Sani- 
tary Engineer of the Illinois Depart- 
ment of Public Health and a member 
of ORSANCO. Stream pollution was 
the subject of Mr. Klassen’s talk, 
which raised many questions from 
the audience and subsequent discus- 


; J. W. McDonald; Durward Spees; Eugene 


Mauck; Jerry Norton, guest speaker and St. Louis Cardinals halfback; Norl Hamilton; Henry Rumfelt; Hubert Risser; and B. L. Curry. 
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A relaxed interlude during a morning technical session at the St. Louis AIME and Coal Division SME meeting in the Chase Hotel. 


sions by Mr. Klassen. The problems 
of maintaining pure water supplies 
in our streams is one which vitally 
concerns mining companies every- 
where. 


Field Trip 


It was hot in St. Louis during 
the Joint Conference of the AIME 
St. Louis Section and SME Coal 
Division, but those who attended 
took the weather in true miner’s 
stride when they visited the River 
King mine on September 8—although 
the thermometer registered 99°F. 
After the morning technical session, 
buses left the Chase Hotel for a 25- 
mile ride to Augustine’s Restaurant 
in Belleville, Ill, for a luncheon 
stop. 

Another 6-mile ride, and the buses 
arrived at the site where the excava- 
tors, coal loader, trucks, and drills 
were grouped in the center of the 
mile-long pit. Every machine was 
working in excellent view of the 
visitors. “Big Paul,” River King’s 


* 


“Big Paul”, the River King mine’s 70-cu yd shovel which looms 
more than 10 stories above the ground, seen removing rock cut. 


70-cu yd shovel, was busy removing 
the rock cut immediately below the 
visitors in what appeared to be a 
stage setting. It was followed closely 
by the Bucyrus wheel excavator, 
which removed the top one-third of 
the 75-ft overburden. Two 50R over- 
burden drills, working on the wheel 
bench cut, were pluming white lime- 
stone dust exhaust in boring for the 
overburden blasting. The Bucyrus 
170B coal loader was dripping coal 
from its bucket at each swing in 
loading the 12 coal-haulage trucks 
to keep ahead of these two giant 
earth movers. According to the 
guides, who explained the operations 
to the visitors, the shovel will 
average 2 million cu yd per month 
and the wheel, which has been in 
operation less than a month, is ex- 
pected to exceed 1 million cu yd per 
month. River King mine will pro- 
duce more than a quarter of a million 
tons of coal each month during this 
coming winter. 

When it was time to leave River 
King mine for the East St. Louis 


coal-loading dock on the Mississippi 
River, it was discovered that one 
of the buses had become vapor- 
locked from standing in the heat. 
Five men pushed the bus by hand 
while 30 men inside urged them to 
hurry and catch up with the other 
buses. The river dock was loading 
the last barge for the day when the 
visitors arrived. They filed up the 
conveyor gallery and the walkways 
of the barge mooring cells. Cars are 
dumped here by a three-man crew 
at 1200 tph, and the trainloads of 30 
railroad cars of coal from the mine 
are handled by the novel car hauls. 
These consist of an endless wire rope 
of 2-in. cables, running on the ties 
in the center of each of two tracks 
and fastened to a barney car on each 
track, which serves to connect each 
train of 30 cars. This rope is pulled 
by a drum at the side of the tracks 
and controlled by the car dumper 
man. Several of the visitors com- 
mented on how easily and efficiently 
the work was accomplished at the 
dock and the mine—W. A. Weimer. 


Bucyrus wheel excavator at the River King mine shown in the 
process of removing the top one-third of the 75-ft overburden. 
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PROGRAM PLANNING OCCUPIES 


Annual Meeting 


Dear Members of IndMD: 


Program Chairman Dick Lund 
reports that as of the date of writ- 
ing (mid-August) the Annual Meet- 
ing program is shaping up well in 
four of the six sessions. For the ses- 
sion on raw materials for the chem- 
ical industries in the Midwest four 
papers are scheduled to be presented 
by Thomas Beveridge, Dale W. 
Kaufman, K. K. Landes, and W. F. 
O’Brien. Topics will be Industrial 
Minerals for the Chemical Industry; 
Rock Salt Mining and Economics; 
Limestone; and Lithium Raw Mate- 
rials, respectively. 

The transportation session consists 
of five papers: one on transportation 
economics by W. A. Riggs; two on 
transportation in the Canadian north 
country—one by Amil Dubney and 
the other by Nick Gritzuk; a paper 
on water transport by Odin Wil- 
helmy; and a study of the economics 
of a 5%-mile belt conveyor by Tom 
Douglas. 

The industrial waters program in- 
cludes a paper on water use in the 
mineral industry by R. T. MacMil- 
lan and a reappraisal by Nathanial 
Wollman of the Paley Report Pro- 
jections of Water Production and 
Use. V. C. Williams will discuss the 
economics of saline water conver- 
sion and O. L. Mussey will describe 
the use of water in iron mining and 
milling. 

An interesting session is in pros- 
pect under the title CONFLICTING 
INTERESTS IN EXPLOITATION OF IN- 
DUSTRIAL MINERALS. Orris Herfindahl 
will present a broad introduction. 
The conflict of mining and quarry- 
ing vs urbanization; highway use; 
and water storage will be covered 
by Hall Goldman, Ralph Bernhagen, 
and Thomas Maddock, Jr., respec- 
tively. Hollis Dole will discuss the 
conflict of mining and withdrawals 
of public lands. 


DIVISION OFFICERS 


No information is available for 
the sessions on mineral aggregates 
and fillers or fibers and pigments. 


Southwest Minerals Conference 


Plans for the Southwest Mineral 
Industry Conference at Las Vegas 
in April 1961 are progressing favor- 
ably. J. K. Brooke, IndMD’s South- 
west Vice Chairman, is representing 
our Division and reports there are 
11 possible industrial minerals pa- 
pers available. An interesting pro- 
gram covering a wide range of sub- 
jects is in prospect. 


Industrial Water 


Raphael G. Kazmann, chairman 
of the IndMD Industrial Waters Com- 
mittee, has directed the following 
appeal for more interest and activity 
in water—our most important com- 
modity: 

“Water is a peculiar sort of com- 
modity—it is not only an industrial 


mineral but also an industrial nui-. 


sance. In addition there are at least 
half a dozen other engineering and 
scientific organizations interested in 
water, so why should the mining en- 
gineers sponsor it as a commodity 
on a par with asbestos, limestone, or 
copper? Here’s why: 

“All of us are in the business of 
producing basic minerals for the 
market. The minerals must be found, 
produced, beneficiated if necessary, 
transported to the market, and sold 
at a competitive price. This describes 
the position we’re in with respect to 
water—inadequately. Not only is 
water used in the production of 
other minerals, but it is also usually 
necessary to get rid of ground water 
in mines, and the same techniques 
used to produce water, the com- 
modity, can be used to get rid of 
water, the nuisance. Moreover, there 
is a whole body of law governing 
water, the commodity, that can 
hamper or restrict dealing with 
water, the nuisance—and thus inter- 
fere with the production of other 
minerals and ores. 
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“The Industrial Waters Committee 
is, naturally, interested in all phases 
of ground water exploration, eval- 
uation, and development—this in- 
cludes producing water for use, or 
producing water to keep it from 
hampering the operation of mines. 
Papers on such diverse but asso- 
ciated problems as pumping equip- 
ment, water laws, or land subsidence 
will also be welcomed. 

“Then there is the beneficiation 
problem: conversion of _ saline 
waters to potable water by chem- 
ical or electrical processes cr other 
methods. Many optimistic  state- 
ments on water cost fill various mass 
circulation periodicals—and __ail- 
though they sound like fact, they are 
usually wishful thinking. One of 
our tasks might be to separate fact 
from fancy. 

“Another topic might be techniques 
for the evaluation of small surface 
reservoir sites on sediment-carrying 
streams: as the sediment accumu- 
lates the firm supply available will 
decrease and the cost of water will 
rise. This is roughly analogous to 
the mining-out of an orebody or the 
depletion of an oil deposit. 

“Finally, there is a field of policy 
which is broader even than water 
law—the hammering out of a mu- 
tually agreeable way to resolve or 
arbitrate conflicts in resources de- 
velopment which involve water. 
Examples of this might be the flood- 
ing of mineral deposits by reservoir 
construction or the draining of lakes 
and swamps (potential destruction 
of wildlife) to gain access to an 
orebody. As the population increases 
such problems will become increas- 
ingly important, and now is the time 
to work out a procedure to resolve 
them.” 

If any of this rings a bell, step 
up and join the committee! The In- 
dustrial Waters Committee wants to 
hear from you and to receive your 
suggestions as to what should be 
done and how the Committee can 
organize itself most effectively. If 
you have ideas for a paper, there is 
still an unfilled slot in the 1961 pro- 
gram—and there are other meetings 
coming up.—John S. Holland 
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e The Philippine Section held its 
quarterly meeting July 28 at the 
Casino Espanol de Manila. Seventy- 
three members and guests enjoyed 
the stag dinner. Afterwards Charles 
A. Mitke was presented the Legion 
of Merit award and told of his many 
interesting experiences in the pro- 
fession over the past 50 years. 

Benjamin M. Gozon, director of 
the Philippine Bureau of Mines, was 
guest speaker. He reviewed the 
progress of the Philippine mineral 
industry for the past year and noted 
the encouraging signs for the years 
to come. Discussion of the speech 
and a question-and-answer period 
followed. 

To round out the program, Donald 
A. Smith, secretary-treasurer of the 
Section, gave a brief talk on AIME, 
pointing out the advantages of mem- 
bership and inviting the qualified 
nonmembers present to join the In- 
stitute. 


e Bisbee-Douglas Subsection (Ari- 
zona Section) held its monthly meet- 
ing August 10 at the Top Hat in 
Douglas, Ariz. Seventy people saw 
The Boyles Brother Story, a film 
presentation shown by Joseph Rob- 
erts, field superintendent of Boyles 
Brothers Drilling Co. 


Utah Coal Section refreshment committee members who served 
as bartenders and chefs. Left to right: Nick Halamandaris; Gus 
Piantes; Joe Taylor, Section Chairman; Tom McCourt; Frank 
Markosek; John Meredith; Bruno Dallo Corte; Vincent Hyatt. 


e Tupper Lake Country Club at 
Tupper Lake, N. Y., was the site of 
the Adirondack Section meeting held 
Saturday, August 27, where golfers 


enjoyed themselves on the fine 18- 
hole course. In the afternoon, be- 
ginning at 4:30, a symposium was 
held on automation and moderniza- 
tion. Section members from several 
plants within the Section area par- 
ticipated. Guest speakers were Jim 
Shepard of Minneapolis-Honeywell 
and Frank Briber of Allis-Chalmers. 
Dinner was served at 6:30 p.m. Sec- 
tion members were invited to the 
dance scheduled at the Country Club 
later that evening. 


e The Copper Country was host to 
the Upper Peninsula Section mem- 
bers, wives, and guests at the fall 
annual meeting September 10. Con- 
ducted tours through the Lake Lin- 
den operations of the Calumet Div. 
of Calumet & Hecla Inc., Ahmeek 
Steam Hoist, and Keweenaw County 
were highlights of the day’s pro- 
gram. Coffee and doughnuts were 
served during the registration pe- 
riod, held on the campus of Michigan 
College of Mining and Technology 


Shown enj 


from 9 to 10 a.m. 

At the conclusion of the morning 
tour, the party gathered at the Elk’s 
Club in Calumet for a buffet lunch- 
eon. After lunch the Section met for 
a short business session, as did the 
Woman’s Auxiliary. 

The afternoon tour of Keweenaw 
County ended at the Main Lodge, 
Keweenaw Park, with a _ cocktail 
hour followed by dinner. Jean 
Worth, editor of The Escanaba Press, 
was guest speaker. 


e The Utah Section and Utah Coal 
Section held a joint meeting June 
16 at Sunnyside, Utah. During the 
afternoon members and their guests 
had a choice of three field trips, a 
game of golf, or a swim at the indoor 
pool in East Carbon High School. 
The field trips included a visit to a 
high coal—high production section in 
the No. 1 mine of Kaiser Steel Corp. 
featuring a continuous miner; a visit 
to both a conventional section using 
yieldable arches as roof support and 
a continuous miner section using 
roof bolts and timber as roof sup- 
port in the No. 3 mine of Kaiser 
Steel Corp.; and a tour of the outside 
facilities, which included the prepa- 
ration and backfill plants and the 
new fan installation over a 770-ft 
shaft into the No. 1 mine. 

A barbecue and social held in the 
evening at Sunnyside Park brought 
the day to a close in an atmosphere 
of informal camaraderie and good 
humor. Seventy people in all at- 
tended the meeting. 


the barbecue which highlighted the joint 
Utah Section—Utah Coal meeting at Sunnyside in June are 
John Peperakis (left), manager of the Sunnyside Coal Mines, 
and Glen Burt, past chairman of the Utah Section. 
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Stein, Hall & Co. Inc., New York, 
announced that William J. Fenton 
has joined their Canadian subsidiary, 
Stein Hall Ltd., Toronto, as a sales 
and technical representative to the 
Canadian mining industry. He will 
represent Stein Hall Ltd. throughout 
Canada and will also visit some areas 
in the U.S. Mr. Fenton has had 23 
years experience in the Canadian 
mining industry, including ore dress- 
ing operations on gold, silver, and 
uranium, as well as metallic and 
nonmetallic mineral separation. 


Charles N. Gilmore has been ap- 
pointed mine industrial engineer for 
the New York ore division of Jones 
& Laughlin Steel Corp. Mr. Gilmore 
succeeds F. D. Woodworth, who has 
resigned. Gilmore joined Jones & 
Laughlin in 1953, shortly after his 
graduation from Duke University. 


David Williams, professor of mining 
geology and head of the department 
of geology, Royal School of Mines, 
Imperial College of Science and 
Technology, was inducted into office 
as president of the Institution of 
Mining and Metallurgy at the an- 
nual general meeting held at Bur- 
lington House, London. During the 
meeting the Institution gold medals 
for 1959 were awarded to Edward 
Duffield McDermott, in recognition 
of his distinguished services to the 
mining industry and profession and 
his services to the Institution as its 
representative on the governing 
body of the Imperial College of 
Science and Technology; and to 
Julius Kruttschnitt, in recognition of 
his distinguished services to the min- 
ing industry in Australia. Mr. Krutt- 
schnitt, who is a native of the U‘S., 
went to Australia in 1931 as general 
manager of Mount Isa Mines Ltd. 
and shortly afterwards became chair- 
man of directors. It is largely to his 
leadership that the success of the 
Mount Isa operations can be attrib- 
uted. 


Raymond Garcia-Loera has taken a 
position as field engineer for Acero 
Fagersta, Mexican subsidiary of Fag- 
ersta Bruks Aktiebolag of Sweden. 


A. S. HORCASITAS T. E. BAN 


A. S. Horcasitas, who was chief geol- 
ogist for El Potosi Mining Co., with 
which he was associated for 32 
years, has opened a consulting office 
in Chihuahua, Mexico, doing mine 
examination and reports on standing 
of companies in Mexico. 


McDowell Co. Inc. recently an- 
nounced the election of Thomas E. 
Ban as vice president-research. Mr. 
Ban, who joined McDowell in 1955 
as director of research, is responsible 
for operation of the company’s 
Dwight-Lloyd Research Laboratories 
of applied minerals processes re- 
search. 


E. P. Pfleider, chief of the division 
of mineral engineering, has succeeded 
S. R. B. Cooke, chief of the division 
of metallurgical engineering, as head 
of the School of Mines and Metal- 
lurgy in the Institute of Technology, 
University of Minnesota. This change, 
which became effective on June 15, 
follows the organizational arrange- 
ment of rotating division chiefs to 
head the department. 


Stanley M. Moos has been awarded 
the professional degree of metallur- 
gical engineer by his alma mater, the 
University of Arizona, for achieve- 
ments since graduation. He re- 
ceived his B.S. in mining engineer- 
ing in 1938 and since graduation has 
been active in Mexico and Central 
America, particularly in the con- 
struction of ore dressing plants. He 
is presently a consulting engineer 
with offices in Mexico and Houston. 


L. McDonald has been transferred 
from Niagara Falls, Ont., where he 
was plant manager for Cyanamid of 
Canada, to Baie Durpee, Que., where 
he will fill the position of general 
sales manager of the industrial 
products department of the firm. 


David Kerr-Cross has completed his 
UN assignment in India and plans to 
return to Canada in the fall via Lon- 
don and New York. 


Louis W. Cope, formerly general 
superintendent for Cia. Minera Los 
Angeles, S.A. in Honduras, has 
moved to Peru to become superin- 
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tendent of mills for Compania de 
Minas del Peru’s plants in Puno, 
Cusco, and Arequipa. 


Arthur G. Matherly has gone to 
Lima, Peru, on a two-year contract 
with Marcona Mining Co. 


Crucible Steel Co. of America re- 
cently announced the appointment 
of Charles B. Tillson, Jr., as manager 
—raw materials (coal). He will be 
responsible for planning, analysis, 
coordination, and establishing policy 
of the company’s coal activities. Mr. 
Tillson, formerly assistant manager 
—fuel division, joined Crucible in 
1952. Before coming to Crucible Mr. 
Tillson spent 15 years with Bethle- 
hem Mines Corp. 


Francis Young, who is with Ste. 
Nord Africaine Duplo in Morocco, 
was seriously injured in an auto 
accident late last year and has just 
recently recovered sufficiently to be 
out of bed. 


Parry Barnes, who was formerly 
sales training manager for the Con- 
struction Machinery Div. of Clark 
Equipment Co., is now sales develop- 
ment manager of the division. 


C. B. Berglund, who has been with 
Atlas Copco in Sweden, is going to 
Johannesburg, South Africa, as a 
chief consulting engineer and tech- 
nical adviser for the company in 
Africa. 


The Bituminous Coal Research Inc. 
presented its annual award for out- 
standing leadership to H. J. Rose, 
retiring vice president and consult- 
ant of the organization, an affiliate 
of National Coal Assn. Mr. Rose, 
who came to Bituminous Coal Re- 
search in 1945, has been employed in 
coal research since 1918. 


Dennis L. McElroy, executive vice 
president of Consolidation Coal Co., 
has been chosen by the staff of the 
Encyclopedia to prepare an article 
on coal mining for the forthcoming 
McGraw-Hill Encyclopedia of Sci- 
ence and Technology. The article is 
based largely on Mr. McElroy’s ex- 
perience over the past 33 years in 
the mining industry. 


After five and a half years with the 
U.S. Atomic Energy Commission in 
Bakersfield, Calif., as geological en- 
gineer, Arthur J. Richards has joined 
Honolulu Oil Co. as a geologist. 


Stoddard S. Burg recently returned 
to U. S. Steel, Coal Div., after a 
year’s leave of absence during which 
he participated in the Sloan Pro- 
gram for Executive Development at 
Massachusetts Institute of Technol- 
ogy. This program includes academic 
work leading to a Master’s degree 
and travel in the U.S. and Europe for 
the purpose of meeting with govern- 
ment and industry leaders. 


Daniel A. Jones, who had been proj- 
ect supervisor of the Records Im- 


f 


provement Project for the Fairbanks 
Land District, with headquarters in 
Washington, D. C., has been trans- 
ferred to Fairbanks, Alaska, as land 
office manager for the Fairbanks 
Land Office. In this post he will be 
responsible for all land and mineral 
activity on public domain land in 
the Fairbanks area. Shortly after his 
arrival in Alaska, Mr. Jones pre- 
sented a paper entitled Alaska’s New 
Public Land Records at the fifth an- 
nual Mining, Minerals, and Petro- 
leum Conference at the University 
of Alaska. 


Antonio Madero is spending the 
summer working for Cia. Mexicana 
de Credito Industrial S. A. in Mexico 
City, during his vacation from Har- 
vard Business School. 


Weng Sek Tham, who had been do- 
ing post-graduate research in coal 
mining at the University of Otago, 
New Zealand, has returned to his 
native Malaya to take a job as min- 
ing engineer with Pahang Consoli- 
dated Co. Ltd. 


The University of Alaska recently 
announced the retirement of Ernest 
N. Patty as president, after seven 
years of service. He was dean of the 
College and head of the School of 
Mines at the University of Alaska 
from 1922 to 1935. From 1935 to 
1953 he was president and general 
manager of extensive gold-dredging 
operations in Alaska and Yukon 
Territory. In 1953 the Board of Re- 
gents called him back to the Uni- 
versity and during his regime the 
campus has been almost completely 
rebuilt and enrollment has tripled. 
Mr. Patty remains active as presi- 
dent of Alluvial Golds Inc. and Gold 
Placers Inc., two Alaska gold dredg- 
ing companies, and will undertake 
a limited amount of consulting work. 


L. R. Brown, Jr., has been promoted 
from assistant superintendent of the 
Morococha Div. to superintendent of 
the San Cristobal Div. of Cerro de 
Pasco Corp. 


Doring C. Dahl has taken a position 
as project engineer for Soil Testing 
Services. He had formerly been with 
Stone & Webster Engineering Co. as 
a field engineer. 


David H. Curry, Jr., project super- 
intendent for Centennial Develop- 
ment Co., has been transferred from 
Gallup, N. M., to Globe, Ariz., to 
work on the vent shaft for Inspira- 
tion Copper Co. at the company’s 
Christmas development. 


Edward M. Yates moved to Trail, 
B. C., to begin his career in the 
mining industry with a job with 
Consolidated Mining & Smelting Co. 
of Canada. 


R. Antony Lee, who has served as 
mine manager for the past six and a 
half years with Tweefontein United 
Collieries Ltd. Transvaal, South 
Africa, has been promoted to resi- 
dent mining engineer, a new post 


created following expansion of the 
group’s coal mining activities and 
involving responsibility for opera- 
tions at the coal mines of the com- 
pany and its associated companies. 


Oscar W. Bilharz was recently ap- 
pointed director of the Office of Min- 
erals Mobilization, according to an 
announcement from the Department 
of the Interior. Mr. Bilharz has 
served as acting director since the 
retirement of Spencer S. Shannon 
the end of last year. He began his 
mining career in 1921 in the Tri- 
State zinc and lead mining district. 
In 1923 he became president of O. M. 
Bilharz Co. Inc. and as an inde- 


pendent operator continued to in- 
terest himself in the exploration, de- 
velopment, and operation of various 
mining enterprises in the Tri-State 
district. In 1953 he disposed of all of 
his holdings and retired from active 
mining. He remained in retirement 
until June 1956, when he was called 
to Washington as a consultant in the 
Office of Minerals Mobilization. In 
September 1956 he was appointed 
coordinator for base metals, the 
position he held at the time he was 
named acting director of the Office. 


The Bunker Hill Co. recently an- 
nounced the appointment of Joseph 
T. Hall as a director, filling the va- 
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cancy left by the death of John D. 
Bradley last November. Mr. Hall is 
president of Callahan Mining Corp., 
which owns the silver-copper pro- 
ducing Galena mine near Kellogg, 
Idaho, site of Bunker Hill’s major 
operations. The corporation recently 
increased its holdings in Bunker Hill 
stock by purchasing 100,000 shares 
from the Hecla Mining Co. Hall 
went to work for Callahan Mining 
Corp. in 1936 and was elected presi- 
dent in 1945. 


Jay C. Shoemaker, formerly man- 
ager of Mico Mining & Milling Co., 
Marion, Ky., has moved to Denver, 
where he has taken a position as 
field engineer with Denver Equip- 
ment Co. 


Walter B. Lenhart, who has been 
with Rock Products for almost 35 
years as West Coast editor, retired 
June Ist. 


Charles L. Knaus has been appointed 
project engineer for McCreary- 
Koretsky, on the construction of 
Sunset City, a 12,000-acre tract near 
Rocklin, Calif. 


Earl C. Herkenhoff, formerly chief 
metallurgist with Utah Construction 
Co. in Palo Alto, Calif., has moved to 
San Francisco to assume the position 
of vice president with Marcona Min- 
ing Co. 


The University of Idaho honored 
Arthur W. Fahrenwald, Mr. Mining, 
during commencement exercises 
held June 5. In presenting him with 
a certificate of merit, President D. R. 
Theophilus said, “By improving 
metal recovery and lowering the 
cost of processing, Dean Fahren- 
wald’s metallurgical machines have 
have made available for the use of 
mankind millions of tons of valuable 
metals that otherwise would remain 
imbedded in the earth.” Mr. Fahren- 
wald had served as dean of the col- 
lege of mines and director of the 
Idaho Bureau of Mines and Geology 
for 21 years until his retirement in 
1954. He had been a member of the 
faculty for 41 years. 


At its 43rd annual meeting, the Na- 
tional Coal Assn. elected the follow- 
ing officers: Herbert E. Jones, Sr., 
co-founder of Amherst Coal Co., 
chairman of the board of directors; 
George E. Enos, president of Enos 
Coal Mining Co., vice-chairman; and 
David L. Francis, president of Prin- 
cess Coals Inc., treasurer. Stephen 
F. Dunn continues as full-time pres- 
ident of the Association. On the eve 
of the annual meeting, the board of 
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directors elected G. A. Shoemaker, 
president of Consolidation Coal Co., 
to fill the vacancy on the board left 
by the death of Armstrong R. Mat- 
thews early in April. 


The Lake Superior Mines Safety 
Council elected officers for the year 
1960-1961 at its business session held 
recently. They are: L. J. Hall, pres- 
ident; Walter O. Gunelson, vice 
president; Allen D. Look, secretary; 
and A. J. Windl, treasurer. 


National Coal Assn. recently an- 


nounced the appointment of Samuel | 
F. Stepp as staff engineer in its Bi- | 


tuminous Coal Institute Dept. He 


will be assigned to the Washington, | 
D.C. office. Prior to his appointment, | 
Mr. Stepp was assistant director of 


public property for the State of Min- 
nesota. 


Paul Eimon has been appointed chief | 
geologist for Neptune Gold Mining | 


Co., Bonanza, Nicaragua, a subsidi- 


ary of American Smelting & Refin- | 
ing Co. For the past year, as assist- | 


ant exploration supervisor, Eastern 
U.S. Div., American Smelting & Re- 
fining Co., Mr. Eimon has been 


working out of Ironton, Mo., in con- | 


nection with southeastern Missouri 
exploration. 


The Cleveland Cliffs Iron Co. re- | 


cently announced the election of 
H. S. Harrison as president. Mr. Har- 
rison, formerly executive vice pres- 
ident, succeeds W. A. Sterling, who 


will continue as chairman and chief | 


executive officer. 


Four SME members were awarded 
professional degrees by the Montana 
School of Mines during recent com- 
mencement exercises there. The de- 
gree of mineral dressing engineer 
was awarded to Edward P. Cadwell, 
chief metallurgist, American Cyana- 
mid Co. and to Walter E. Duncan, 


Natural Resources Research Insti- | 


tute, University of Wyoming. Wil- 
liam H. Love, general manager, 


Hecla Mining Co., and Neil A. O’Don- | 
in the firm | 


nell, senior partner 


of O’Donnell and Schmidt, were 


awarded the degree of engineer of 


mines. 


Frank B. Wolcott left Sawhill Tubu- | 
lar Products Inc., where he was ex- | 


ecutive vice president and director, 


to go into the management consult- | 


ing field in his own company. He 
and his wife are presently on a six 
to eight-months vacation cruising 
the Caribbean Islands on their sloop. 


David D. Eyer, a mining engineering 
senior at Lehigh University, was 
this year’s recipient of the Old 
Timers Club award. The club is 
composed of men prominent in the 
coal industry and is dedicated to 
the promotion of worthy activities 
towards the betterment of coal min- 
ing. 
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M. GRATACAP E. L. OHLE 
Maurice Gratacap, a UN technical 


| assistance expert, recently returned 


from Argentina, where he has been 


| consultant to the Minister of Mines 


and Oil and professor on mining 


| economics at the Regional Geological 
_ Institute. 


Ernest L. Ohle was recently named 
vice president, exploration, Copper 


| Range Co. He has been chief geolo- 
| gist of the company, and its sub- 


sidiary, the White Pine Copper Co., 
since 1957. 


| Richard J. Menze has left Magnet 


Cove Barium Corp., where he was 


| plant manager, to take a position as 


assistant production manager of the 


| Consolidated Feldspar Dept. of In- 


ternational Minerals & Chemical 


| Corp. 


_ D. M. Maclean, who was mine man- 


ager for Campbell Chibougamau 
Mines Ltd. at Chibougamau, Que., 


| has moved to Toronto, where he is 


working as chief engineer for the 
company. 


_ Theodore S. Jordan has taken a job 
| aS project engineer with Vanadium 


Corp. of America. He had been a 
member of the faculty of the Mon- 
tana School of Mines for two years. 


R. Waissar, who has been doing 
graduate work at the Colorado 
School of Mines for the past two 
years, has gone to Venezuela as a 


| Mining engineering trainee with 
| Orinoco Mining Co. 


William Devitt has taken a position 


| as assistant to the superintendent, 


Missouri operations, with Milwhite 
Mud Sales Co. He is presently gen- 


| eral foreman at the Palmer, Mo. 
| residual barite mine and washing 


plant to become familiar with local 
operations. Prior to joining Mil- 


| white, he was tram and quarry 


maintenance foreman for U.S. Gyp- 


| sum Co. 


Frank M. Randall, who has been 
general mill foreman for Cerro de 
Pasco Corp. in Peru, has joined 
Campania Minerals Santander Inc., 
Lima, Peru, as mill superintendent. 
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Charles J. Potter was _ recently 
elected to his 13th consecutive term 
as president of Rochester & Pitts- 
burgh Coal Co. 


Following his two-year tour of duty 
with the U.S. Army, Richard E. 
Dawes has taken a job as quarry en- 
gineer with U.S. Gypsum at the 
company’s Sweetwater plant. 


M. L. Nielsen has spent the summer 
in Alaska with an exploration unit 
for Sinclair Oil and Gas. Upon his 
return, the company is transferring 
him to Tulsa. 


Irving G. Irving has taken a job with 
the Atomic Energy Commission as 
geological engineer in the production 
—evaluation department of the Pla- 
teau branch. He was formerly co- 
manager of the Norwich mine, Butte, 
and an independent consultant. 


Kerr-McGee Oil Industries Inc. re- 
cently announced some organiza- 
tional changes in its minerals divi- 
sion. V. L. Mattson, formerly man- 
ager of mining and milling, has 
been named general manager, min- 
erals; R. T. Zitting, formerly man- 
ager of mineral exploration, has 
been named manager, mineral ex- 
ploration and land; and Phil Ells- 
worth, formerly district geologist at 
Golden, Colo., has been promoted to 
chief geologist, (minerals.) 


Walter R. Guggenheimer, previously 
mine foreman for Cerro de Pasco 
Corp. in Morococha, Peru, has been 
transferred to Yauricocha, Peru, 
where he is serving as general mine 
foreman. 


Donald F. Redfearn has left Olga 
Coal Co., where he was employed as 
a mining engineer, to take a similar 
position with Freeman Coal Corp. in 
Herrin, Ill. 


Theodor H. Kohler has become af- 
filiated with Empresa Minera de 
Mantos Blancos in Antofagasta, 
Chile. He was formerly associated 
with Cia. Minera Condoroma in Are- 
quipa, Peru. 


Donald Towse has been transferred 
from Kaiser Aluminum & Chemical 
Corp. to Kaiser Permanente Cement 
Co., where he will be project geolo- 
gist in charge of geologic studies of 
raw material deposits, with respon- 
sibilities in exploration, mine plan- 
ning, and evaluation. 


Ross V. Seeton, Jr., former vice pres- 
ident and manager of the mining di- 
vision of Shelton-Warren Oil Co., 
has become president of Rainbow 
Placer Inc. The company is in the 
process of subdividing its placer 
claims along 414 miles of trout 
stream in Taylor Park, Colo., into 
cabin sites. Some construction of 
cabins is also anticipated. 


Wilfred Alexander Lyons has moved 
to Pisco, Peru, to take a job as ge- 
ologist with Castrovirreyna Metal 


TTT 
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Mines Co. He had been a geologist 


with Corporacion Minera de Bolivia, | 


Oruro, Bolivia, for the past three 
years. 


R. Robbins Spencer has become 


manager for Langer Equipment Co. | 


in Hibbing, Minn., after 14 years 


with Calumet & Hecla Inc. as project | 


engineer and mechanical superin- 
tendent. 


Alfred D. Wandke, a consulting ge- 


ologist, who has made his headquar- | 


ters in Cuba for the last eight years, 


has moved his consulting practice to | 


Pompano Beach, Fla. 


Cerro de Pasco Corp. has promoted 
R. W. Phendler from geologist to 
senior geologist and transferred him 
from Lima, Peru, to La Oroya, Peru. 


J. M. Macintyre has left Climax | 


Molybdenum Co., where he worked 


as a mechanical engineer, to become | 
plant engineer for Southwest Potash | 


Corp. in Carlsbad, N. M. 


Lucio A. Quifiones has taken a job as 
level boss with Kermac Nuclear 


Fuels Corp. in Grants, N. M., after | 


working as mine foreman for three 


years with Cerro de Pasco Corp. in | 


Yauricocha, Peru. 


Henry J. Petrie has been named 


sales manager of the New York | 
office of the Traylor Engineering and | 
Mfg. Div. of Fuller Co. He was for- | 


merly director of industrial sales for 
Vitro Engineering Co. 


Upon graduation from Michigan | 
College of Mining and Technology, | 
Gary M. Dorland has gone to work | 


as a metallurgical engineer in the 
ores research department of Iron 
Ore Co. of Canada. 


W. L. Kendrick, formerly vice pres- 


ident and general manager of Man- | 


ganese Inc., a division of Howe 
Sound, has become vice president 
and general manager of Tungsten 
Mining Corp., another division of the 


company. The corporation has reha- | 


bilitated the Hamme mine and mill, 
on the outskirts of Henderson, N. C., 
and is bringing it up to full produc- 
tion. 


Bert L. Renzetti, formerly senior 


geologist for Kaiser Aluminum & | 


Chemical Corp., has become resident 
geologist in Chile for Cerro de Pasco 
Corp. 


William J. Coulter, vice president 
and general manager of western op- 
erations for Climax Molybdenum Co. 
at the time of his retirement in 1953 
after 27 years with the company, 
has moved from Denver, where he 
maintained a consulting office, to 


Lake Tahoe, Nev. He and Mrs. Coul- | 


ter plan to make their permanent 
home there now that he has retired 
completely from business activities. 


Lynn Harmsen has moved to North 
Creek, N. Y., to take a job as engi- 


“Hardinge Equipment—Built Better to Last Longer.” 


looking toward 


IMPROVED PRODUCTION 
... look to Hardinge ! 


Hundreds of Hardinge Rod Mills are in use on such widely 
divergent applications as the reduction of aggregate, coke, 
abrasives, metallic and non-metallic ores, and the prepara- 
tion of concrete sands. Mill sizes range from 2 feet to 12 feet 
shell diameter and up to 1500 Horsepower. They are avail- 
able for either wet or dry grinding, arranged for trunnion 
overflow, or peripheral discharge (end or center). The conical 
heads of Hardinge Rod Mills provide a feed pocket to allow 
the charge to enter the rods without over loading or “chok- 
ing.” Ask for catalog No. 25-C-52. 


HARDINGE ROD MILLS 


An 814’ diometer by 12’ long Hardinge Conical-Head Rod Mill 
grinding coke. Note the end peripheral discharge 
hood, starting lubricator and water-cooled bearings. 


HARDINGE > 
COMPANY, INCORPORATED | 
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NEW YORK 
Main Office and Works 24 Arch St, SAN FRANCISCO 
ty 


Transall pre-lubricated idlers 
are the product of years of 
experience in manufacturing 
belt conveyors for the mining 
industry. Bearings of Transall 
Pre-Lubricated Conveyor Idlers 
are factory sealed—never re- 
quire re-lubrication. More im- 
portant, perhaps, there is no 
leaking grease to deteriorate 
your conveyor belt. Entry of 
abrasive dust, foreign matter, 
etc., is kept to a minimum to 
prevent destruction of bear- 
ings, the heart of an idler. 
Result: No lubricating costs, 
longer belt life, idlers last 
longer, maintenance costs 
less. 

Idlers are available in 20°, 35° 
and 45° equal and unequal 
length rolls with various roll 
diameters and thickness of 
tubing wall. 

We also manufacture com- 
plete pre-engineered sectional 
belt conveyor systems. Write 
or wire Transall Inc., 109 No. 
llth, Birmingham, Alabama, 
for complete details. 


Perfectors of the 
Pre-Lubricated Idier 


TRANSALL, INC. 


109 North 11th St. = P. 0. Box 1588 
BIRMINGHAM ALABAMA 
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neer with Barton Mines Corp. He 
had been working as a mine engi- 
neer for U.S. Gypsum Co. in Vir- 
ginia. 


A. B. CUMMINS L. R. BLAIR 


After 36 years with Johns-Manville 
Research Center in Manville, N. J., 
SME President A. B. Cummins re- 
tired July 1. He had held the position 
of manager since 1956. L. R. Blair, 
who has been named to succeed him, 
began his association with the Re- 
search Center in 1954. Until now he 
has been chief of the Basic Chemis- 
try Research Section. 


R. N. Breckenridge, formerly general 
superintendent for Eureka Corp. 
Ltd., Eureka, Nev., has taken up res- 
idence in Salt Lake City. 


Adrian C. Dorenfeld has accepted an 
appointment as associate professor 
of mineral engineering at the Uni- 
versity of Minnesota School of 
Mines. He had been general man- 
ager of Roberts & Associates, Los 
Angeles, and recently completed a 
consulting assignment for Israel 
Mining Industries at the 2000-tpd 
copper leaching plant near Elath, 
Israel. He also visited Cyprus and 
Turkey. 


Luis A. Jauregui has left Cia. Minera 
de Cerro Negro, where he was em- 
ployed as a superintendent, to take 
a similar position with Productora 
de Bario S.A. 


John S. McNabb, Jr., former vice 
president for mining with Twin Star 
Industries Inc., has joined the TKL 
Oil Corp. as a mining engineer. 


John L. Sharper has moved from 
Ironwood, Mich., where he worked 
as assistant superintendent for the 
Mauthe Mining Co., to Youngstown, 
where he has taken a position as 
operating assistant, raw materials. 
with Youngstown Sheet & Tube Co. 
After 12 years with Braden Copper 
Co., where he was general mine 
foreman, Guido Bosio has moved 
from Raucagua, Chile, to Santiago, 
Chile, where he acting as an inde- 
pendent operator. 


Joseph E. Worthington is now affili- 


ated with the Bear Creek Mining Co. 


1960 


in Tucson, Ariz. He was previously 
a geologic consultant for American 
Telephone & Telegraph Co. in Penn- 
sylvania and Maryland. 


Upon graduation from EOD and 
Special Weapons Disposal Schools, 
Earl R. Hoskins has been posted to 
an explosives ordnance disposal unit 
in Hawaii by the U.S. Navy. 


To provide better service to users 
and prospective users of crushers, 
screens, and process machinery, 


E. T. DAUM W. MACGREGOR 


Nordberg Mfg. Co. recently estab- 
lished an office in Dallas and ap- 
pointed Eugene T. Daum sales engi- 
neer there. He was formerly a sales 
engineer in the St. Louis office. 


Wallace Macgregor, an executive 
with Climax from 1950 to 1957, has 
been elected president of the Climax 
Molybdenum Co., according to a re- 
cent announcement by the parent 
firm, American Metal Climax Inc. 
He will also assume duties as vice 
president of the parent firm. Mr. 
Macgregor replaces Frank Cool- 
baugh, who left the Climax presi- 
dency this spring to become presi- 
dent of the parent firm. From 
January 1958 until assuming his new 
position, Macgregor was a vice pres- 
ident of Homestake Mining Co. 


Desh B. Sikka, this year’s recipient 
of the President’s Gold Medal and 
first prize awarded by the Canadian 
Institute of Mining and Metallurgy, 
recently obtained his Ph.D. from 
McGill University. As geochemical 
supervisor for Sulmac Exploration 
Services Ltd., he has been prospect- 
ing for iron in Labrador. He expects 
to return to India in the fall. 


Robert Hall has left Foote Mineral 
Co. to take a job as mine engineer 
with Tungsten Mining Co. 


John H. Ratcliffe has severed his 
connection with Lundberg Explora- 
tions Ltd. to take a position with 
Phelps Dodge Corp. of Canada Ltd. 


H. R. Deeth, formerly a vice pres- 
ident with American Nepheline Ltd., 
Toronto, has become vice president 
of marketing for American Nephe- 
line Corp. in Columbus, Ohio. 


After a year’s leave of absence 
while he attended Massachusetts 
Institute of Technology as a Sloan 
Fellow, R. W. Ballmer has resumed 
his position as production superin- 
tendent at the Ray Mines Div. of 
Kennecott Copper Corp. 


a Savings for the 
| 
| 
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Ira E. McKeever has been appointed 
general manager of sulfur opera- 
tions of Texas Gulf Sulphur Co. He 
will have direct charge of sulfur 


operations throughout 
Coast region and will maintain 
headquarters in Newgulf, Texas. 
From 1956 to 1959, as vice president 
of Texas Latin Exploration Co. (a 
Texas Gulf subsidiary), he had 
charge of a drilling program in 
Sicily and supervised geological in- 
spections in Egypt, Ethiopia, and 
Germany. Since his return from 
Sicily last year he has undertaken 
assignments for the company in the 
U.S. and Australia. 


the Gulf 


Chemical Corp., where he was in 
technical sales for the nitrogen divi- 
sion, to take a position as explosives 
engineer and manager of the chemi- 
cal division of The Ringgold Corp. 


L. W. Emerson, who has been re- 
tired since 1938, except for consult- 
ing work during World War II, has 
moved from Yarmouth Port, Mass., 
to Mansfield, Ohio. 


E. A. Eastman has been promoted 
from plant metaliurgist at Jones & 
Laughlin Steel Corp.’s Star Lake, 
N. Y. plant to chief metallurgist of 
the company’s Minnesota Ore Div. 


Michigan Chemical Corp. recently 
announced that Judson H. Whitman 
has been advanced to the position of 
assistant director of the company’s 
Rare Earths and Thorium Div. He 
joined the company in 1957 as a 
mining engineer in the same divi- 
sion. He will be in charge of special 
projects and assignments related to 
the company’s rare earths program. 
He will also continue to handle the 
division’s raw materials and mining 
and exploration activities. 


Charles W. Kelley, Jr., formerly a | 


grinding and 


leach foreman for | 


Anaconda Co. at its operation in | 
Grants, N. M., has moved East to | 


take a job as block plant foreman 
with National Gypsum Co. 


R. J. Hopkins has been transferred 
from the Port Pirie office of the 
Broken Hill Associated Smelters 
Proprietary Ltd. to the head office 
in Melbourne, where he is now 
manager of research. 


Foote Mineral Co. recently named 


William A. C. Eldon operations man- | 


ager of the Cold River, N. H. plant. 
For thegpast two years he has been 
project engineer in the company’s 
central engineering department. He 
replaces William R. Hudspeth, Jr., 
who has been named special projects 
manager of the company’s marketing 
department at its Philadelphia head- 
quarters. 


Upon graduating from the Colorado 
School of Mines, Warren E. Brown 
became a_ superintendent trainee 


with Fisher Contracting Co. 


Philip C. Moore has left Allied | 


Stearns amazing new Indox V magnets 
hoost heavy media recovery 


Stearns Indox V wet magnetic 
drum separator, Model Mi. 


DIVISION OF INDIANA GENERAL CORPORATION * 


For cobbing or roughing 
iron-bearing ore 


This new Stearns WPD heavy media separator is made with 
Inpox V — the amazing new ceramic material which obso- 
letes all other types of permanent magnets. INpox V gives 
you a lighter-weight, lower-cost magnetic separator with a 
MORE EFFICIENT POLE STRUCTURE AND POWERFUL MAGNETIC 
FIELD. The results: increased efficiency, lower media re- 
covery cost. 


Indox V magnets cut costs 


You get excellent mechanical performance with Inpox V 
permanent magnets. They assure a constant magnetic field 
with no power cost, no coils, no possibility of electrical failure 
within the magnet. Drum separator is an integral unit — 
no belt cost involved. 


Big-capacity unit 


The model MI, type WPD magnetic separator provides 
maximum media recovery at high-volume capacity. An im- 
portant performance feature of the Inpox V WPD unit is 
its ability to discharge a magnetic concentrate of high 
specific gravity which, in coal preparation plants, permits 
plant operation without a densifier. The Stearns WPD in- 
corporates a greater amount of tailing discharge area, and 
PRODUCES A CLEANER MAGNETIC CONCENTRATE than other wet 
drum separators. Stearns design provides for a minimum 
entrapment of non-magnetics in the magnetic concentrate. 

Seven models — 30” dia. x 15” to 30” dia. x 72”. Experi- 
ence indicates a slurry feed of 8 gpm per inch of magnet 
width is a good figure for selection of separator size. See 
your Stearns representative for full details or write for 


Bulletin 2012I. 


VALPARAISO, 


635 South 28th Street 


Profit with Stearns — First with Ceramic Magnet Separators for Industry 


STEARNS MAGNETIC PRODUCTS 


INDIANA 


Milwaukee 46, Wisconsin 
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Obituaries 


Blair L. Sackett 


An Appreciation by 
Frank A. Wardlaw, Jr. 


The intermountain area of mining 
and metallurgical activity lost one 
of its most honored and highly re- 
spected engineers when Blair L. 
Sackett (Member 1912) passed away 
on April 27, 1960, in Salt Lake City. 
He was 73 at the time of his death. 

His many close friends and 
countless men who have worked 
under him during his 52 years of 
active business life join in sorrow 
and loving memory with his widow, 
Daisy Sackett; his children Earl, 
Paul, and Virginia; and the six 
grandchildren. 

His early business connections, 
from the time he graduated from 
the Colorado School of Mines in 
1909, with a degree of Engineer of 
Mines, were principally with Granby 
Consolidated in Canada and Cerro 
de Pasco Copper in Peru. In 1912 
he came to Utah, where he was em- 
ployed by the International Smelt- 
ing & Refining Co. at the Tooele 
copper, lead, and zine concentrator 
and smelting plant. Then he went 
up, year after year, until he reached 
top management. For a number of 
years before he retired in 1956, he 
was the company’s metallurgical 
manager in Salt Lake City. 

His engineering ability through- 
out his business life was always sup- 
plemented with loyalty to the In- 
ternational Smelting & Refining Co. 
and The Anaconda Co., the parent 
organization, together with a very 
personal interest in the welfare of 
his management staffs and payroll 
employes. 

In everyday life, his interests in- 
cluded the chairmanship of the Utah 
Section of AIME in 1933, the Knife 
and Fork Club, the American Red 
Cross Society, and administration 
committees for the Salt Lake First 
Presbyterian Church. 


Raymond E. Franklin 
(U.S. Army Corps of Engineers) 
Retired 


An Appreciation by 
Charles M. Romanowitz 


R. E. Franklin (Member 1936) 
died in San Francisco on May 1, 
1960. He was born in Cambria, Calif., 
on Feb. 12, 1885 and led an unusual, 
effective, and colorful life, both in 
his military and civilian activities. 

His education consisted of gram- 
mar and preparatory schooling in 
San Jose, Calif. He joined the U.S. 


1124—MINING ENGINEERING, OCTOBER 1960 


Navy on Sept. 6, 1900 (under 16 
years of age) as a naval apprentice. 
After six years of intensive study 
and work in various branches of the 
Navy, he was honorably discharged 
on April 20, 1906, with a very high 
rating. He then took a course in 
electrical engineering at Oakland 
Tech, followed by special engineer- 
ing courses at both Stanford and the 
University of California at Berkeley 
in 1908 and 1909. 

His mining activities began in 
Dawson, Yukon Territory, for the 
Yukon Gold Co., where he worked 
until 1917, when he resigned to take 
part in World War I serving with 
the U.S. Army Corps of Engineers. 
He was commissioned a captain in 
January 1918 and went into active 
duty with the famous mining engi- 
neers, 27th Engineers (Combat), 
Col. O. B. Perry in command. In ac- 
tion in France he rose quickly to 
major and at the end of the war he 
was transferred to duty in the office 
of the Chief Engineer in Washing- 
ton, D. C. He received his discharge 
in June 1919. 


He maintained activities in the 
Officer’s Reserve Corps, and at the 
start of World War II, he was again 
commissioned a major in the Engi- 
neers. In June of 1942 he was as- 
signed to overseas duty in Africa 
serving in South Africa, Central 
Africa, and West Africa. By June 
1943 he was Commissioned Chief 
Engineer, S.O.S., USAFICA, West 
Africa. In September of that year he 
was transferred to the China- 
Burma-India theater, where he 
again served with great distinction, 
and was promoted to the rank of 
colonel, O.R.C., in 1945. In the fall 
of that year he returned to the U.S. 
He was released from active duty 
on Dec. 31, 1945, with the commis- 
sion of colonel, and was recom- 
mended for appointment as General 
Officer in the Officers Reserve Corps 
by the general staff board. 


Between World Wars and after 
World War II he carried on many 
mining activities in positions includ- 
ing those of chief engineer and assis- 
tant general manager of the Pacific 
Tin Corp., Malayan operations; con- 
sulting engineer with an office in 
San Francisco; field engineer for 
Dutch Guiana Gold Co., Dutch 
Guiana; chief mechanical and chief 
electrical engineer of the Anglo- 
Chilean Nitrate Corp., Chile; general 
superintendent of construction, 
Anglo-Chilean and Lautaro Nitrate 
Corps., Chile; and field engineer for 
Yukon Consolidated Gold Corp., 
Dawson, Yukon Territory. In 1936 
he joined the Placer Development 
Group and was active in the com- 
pany’s various operations until he 
retired on July 31, 1956. He carried 
on a limited consulting practice from 
the time he retired until shortly 
before his death. 


It was my pleasure to have worked 
with him on his placer mining dredge 
equipment requirements. During this 
association the greatness of his ac- 
tive, quick-thinking mind was evi- 
dent. While he was determined in 
his ideas, he was nevertheless flexi- 
ble to changes when they were 
proved to be sound and practical. 
The dredging operations and equip- 
ment used in connection with his 
operations showed many new inno- 
vations which have been a contribu- 
tion to the bucketline dredge in- 
dustry. 

He was a kindly, humane man of 
unshakable integrity and unwaver- 
ing faith in the essential goodness of 
human nature. As a result he had an 
untold number of close friends 
throughout the world. He was partic- 
ularly interested in helping younger 
men develop their careers and those 
with whom he had personal contact 
looked up to him as the personifica- 
tion of an officer and a gentleman. 


D. H. Angus (Member 1921) died 
Feb. 22, 1960, in his 83rd year. He 
had been in failing health for the 
past year. He was born in Wingham, 
Ont., and began his mining career 
with Drummond Mines Ltd. in Co- 
balt, Ont., in 1911. 


F. P. Burrall (Legion of Honor Mem- 
ber 1897) died Feb. 11, 1960, at the 
age of 87. A native of Michigan, he 
graduated from the Michigan College 
of Mines in 1894 and taught chem- 
istry at the College for two years 
after graduation. He began his min- 
ing career with E. J. Longyear in 
Hibbing, Minn. Subsequently he 
worked in the West, the Southwest, 
Mexico, and Europe. 


Alfred P. Busey, Jr. (Legion of 
Honor Member 1908) died June 22, 
1959, in Burlingame, Calif. He was 
born Oct. 15, 1882, in St. Joseph, Mo. 
Upon graduation from the Colorado 
School of Mines in 1905, he went 
to work for Willow Mining Co. in 
Creede, Colo. In 1908 he moved to 
California to become manager of 
Penn Chemical Works, the position 
he held at the time he joined AIME. 


Joseph G. Calverley (Member 1931) 
died Nov. 28, 1959, after a long illness. 
He had passed his 73rd birthday just 
the week before. A native of Penn- 
sylvania, he attended Washington & 
Jefferson Academy and College in 
Washington, Pa., graduating from 
the college in 1912 with a B.S. degree. 
His early experiences were in the 
coal industry. In 1928 he joined the 
U.S. Bureau of Mines in the Pitts- 
burgh office, doing research work on 
roof falls. Prior to his retirement, he 
had been an engineer with Wieman & 
Ward Co., Pittsburgh, for a number 
of years. 
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Ira F. Davis (Member 1922), former 
engineer of coal properties of the 
Chesapeake & Ohio Railway, died 
March 19 at the age of 84. Since his 
retirement in 1947 he had been living 
in Onancock, Va. A native of West 
Virginia, he attended the University 
of Virginia, from which he graduated 
in 1897. His first job was that of 
mining engineer with M. T. Davis 
& Co. in West Virginia. He became 
associated with the Chesapeake & 
Ohio Railway in 1920. 


George S. Goodale (Member 1930) 
died Feb. 20, 1960, at El Monte, 
Calif., following an illness of several 
years. He was retired from active 
work and had lived in the Los 
Angeles area for the past 13 years. 
He was born in Saginaw, Mich., 
Sept. 9, 1876. Upon graduation from 
the Michigan Mining School, in 1896, 
he worked for several mining com- 
panies in the Michigan copper 
country. From 1930 to 1932 he was a 
consulting mining engineer to the 
Soviet government with head- 
quarters in Moscow. In the course 
of his duties he traveled to Siberia 
and Turkestan. During World War 
II he worked for the USBM. 


Phillip N. Hosford (Member 1956) 
died Feb. 23, 1960, at Reading, Pa. 
He was born July 19, 1932, in Deni- 
son, Texas. He attended Texas A & M 
College from 1950 to 1952; then 
following his two years of military 
service he enrolled in Kansas Uni- 
versity. After graduation he went to 
work for Bethlehem Steel Co. 


F. S. Lubrecht (Member 1916) died 
in Hazleton, Pa., where he was born 
on April 13, 1889. He was a graduate 
of Lehigh University and as a civil 
engineer was engaged in private 
practice for many years. During that 
time he served as assistant mining 
engineer for the Luzerne County 
board of assessors. In 1942 he became 
mining engineer for the county. 


K. L. Marshall (Member 1927), 66, 
died Dec. 21, 1959, in Ramona, Calif. 
A native of Pennsylvania, he spent 
a good part of his professional career 
in that state. He was a graduate of 
West Virginia University. 


Joseph Petusky (Member 1946) was 
killed Jan. 22, 1960, when his car 
skidded and plunged into the pit 
at the Shenandoah stripping of 
Reading Anthracite Co. He was 
general superintendent at the time 
of his death. He was born in Shen- 
andoah, Pa. Dec. 7, 1904, and grad- 
— from Penn State University in 
1929. 


W. J. Mead (Member 1916), professor 
emeritus, Massachusetts Institute of 
Technology, died Jan. 16, 1960. A 
native of Wisconsin, where he was 
born in 1883, he was a graduate of 
the University of Wisconsin and for 


many years was a member of the 
faculty of the geology department 
there. 


D. R. Purvis (Member 1948) died at 
Silver Bell, Ariz. where he was 
superintendent for American Smelt- 
ing & Refining Co. His entire pro- 
fessional career had been spent with 
that company, beginning in 1939, 
upon his graduation from the New 
Mexico School of Mines. He was 
born Oct. 10, 1916, in Santa Barbara, 
Calif. 


A. R. Matthews (Members 1936), 
president of Consolidated Coal Co., 
died suddenly in Honolulu, April 2, 
while en route to Japan. Born in 
Nashville, Tenn., May 8, 1902, and 
a graduate of Lehigh University, he 
spent his entire professional career 
in the coal industry. He was a direc- 
tor of the National Coal Assn. and 
had been chairman of its 1960 annual 
meeting committee. 


Fred L. Fox (Member 1933), 67, died 
May 30, 1960, at his home in E] Paso, 
Texas. He had been a resident of the 
city for 40 years. A Canadian by 
birth, he was a U.S. citizen and a 
graduate of the University of Texas. 
His early career took him to Mexico 
and South America where he was 
variously employed as assayer- 
chemist, mill shift-boss, and super- 
intendent. He had been retired for 
a number of years before his death. 


R. E. Franklin (Member 1936) died 
May 1, 1960, at the age of 75. A 
native of California, he was a resi- 
dent of San Francisco at the time of 
his death. In the course of his career 
he had seen much of the world. He 
began his career in the Yukon Terri- 
tory in 1907 and remained there until 
joining the U.S. Army during World 
War I. In 1920 he went to the Feder- 
ated Malay States as chief engineer 
and assistant manager for Yukon 
Gold Co. From 1925 to 1931 he 
worked in South America. From 
1938 through 1955 he was associated 
with Pato Consolidated Gold Dredg- 
ing Ltd. as general manager, and by 
1953 as director and general man- 
ager. In 1957 he retired. 


J. Craig McDonald (Member 1938) 
died May 1, 1960. Born June 6, 1906, 
in Concord, Canada, he attended the 
University of Toronto, where he 
earned his B.A. degree in science. 
He went to work for Noranda Mines 
Ltd., Noranda Que., upon graduation 
in 1930 and continued to be associ- 
ated with the firm throughout his 
career. 


Necrology 


Date Date of 
Elected Name Death 


1955 J. G. Bachner 
1948 P. C. Emrath 


Unknown 
July 4, 1960 


G. B. Harrington 
(Legion of Honor) 
Paul Hett July 31, 
R. B. Hoffmann June 1, 
T. P. Kapantais July 3, 
F. H. Neely May 9, 
J. M. Riddell July 13, 
G. R. Swenson July 22, 
George A. Warner June 26, 


Membership 


Proposed for Membership 
Society of Mining Engineers of AIME 
Total AIME membership on August 31, 1960, 


was 34,205; in addition 2,545 Student Mem- 
bers were enrolled. 


COMMITTEE 


May 13, 


R. H. Ramsey; 
The Institute desires to extend its pret 
of 


leges to every person to whom it can 
service, but does not desire as members — 
sons who are unqualified. Institute mem 
are urged to review this list as soon as pos- 
sible and immediately to inform the yt) 
tary’s office if names of people are 

who are known to be unqualified for Wr 
membership. 


Members 
John J. Adams, Fairmont, W. Va. 
Robert H. Bartholomew, Cleveland, III. 
Bernard W. Bernstrom, Pittsburgh, Pa. 
Willie H. Cornelius, Gorgas, Ala. 
Joe Craggs, Taylorsville, Ill 
Bernard Crawford, Birmingham, Ala. 
John J. Fritts, White Pine, Mich. 
John T. Graves, Stamford, Conn. 
James A. Jackson, Birmingham, Ala. 
Ewald H. Kurt, Phillipsburg, N. J. 
John F. McCauley, Columbia, S. C. 
David Oxley, Cerro de Pasco, Peru 
Loree A. D. Paulson, Phillipsburg, N. J. 
Rafael M. Salinas, Havana, Cuba 
Antonio B. Sanz, Madrid, Spain 
Augusto M. Saravia, Oruro, Bolivia 
Walter H. Schwedes, Schenectady, N. Y. 
Paul D. Shaffer, Odessa, Tex. 
Edward B. Taylor, Pittsburgh, Pa. 
Arlie Webb, Pikeville, Ky. 
William H. White, Vancouver, B.C., Canada 
James D. Williams, Salt Lake City 


Associate Members 
Joseph P. Alcorn, Las Vegas, Nev. 
T. Clyde Esler, Kingston, Pa. 
Benjamin M. Gozon, Manila, P. I. 
William P. Jue, Oakland, Calif. 
Joe V. Kern, Carisbad, N. M 
Clyde B. Osborn, Salt Lake City 
Fred W. Roecker, Rawlins, Wyo. 
Frank L. Seymour, Grand Junction, Colo. 
George B. Tait, Jr., Mankayan, P. I. 
James J. Ward, Birmingham, Ala. 
Edward F. Wendt, New York City 


Junior Members 
Neil Draper, Mt. Isa, Queens. Australia 
Hubert B. Fyffe, St. Louis 
Carl W. Hoffmann, Mt. Isa, Queens. Australia 
Paul Garabedian, Ray, Ariz. 


CHANGE OF STATUS 


Associate to Member 
Hyung S. Choi, Seoul, Korea 


Junior to Member 


Thomas C. Mohr, Virginia, Minn. 
Felix C. Scanlon, Caracas, Venezuela 


REINSTATEMENT 


Member 
Thomas St. H. Acland, Porlock, England 
Michael E. Green, New York City 
James H. Taylor, Pompano Beach, Fla. 


REINSTATEMENT—CHANGE OF STATUS 


Junior te Member 
John C. Chew, Akron, Ohio 
Robert N. Davidson, Skokie, Il. 
Paul R. Smith, Arvada, Colo. 


Student to Member 
David L. Buckley, Avon, N. Y. 
Norman L. Grauerholz, Climax, Colo. 
Thomas Jancic, Tucson, Ariz. 
Walter R. Ziebell, Cocoanut Grove, Fila. 
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1907 1960 
1940 1960 
1913 1960 
1960 1960 
1956 1960 
1917 1960 
1955 1960 
1922 1960 
ss. v:.. 
Chairn lack B. 
= 
| 
— 


PROFESSIONAL SERVICES 


Listing Instructions 


Space limited to AIME members or to 
companies that have at least one mem- 
ber on their staffs. One inch, $50 per 
year; half inch, $30 per year, poyable 
in advance. 


THORP D. SAWYER 
Consulting Engineer 
Mining & Water Proiect Investigations, 
Appraisals, Etc. 
1029-B North Swan Rood 


Tel. EAst 6-5336 Tucson, Arizona 


FRANCIS H. FREDERICK & ASSOCIATES 
Consulting Mining Engineers & Geologist 
690 Market Street 
San Francisco 4, California 


Telephone: SUtter 1-1562 


Alabama 


CHARLES P. SEEL 
Mining Geology 
Examinations in Mexico 
635 North Third Ave. Tucson, Ariz. 


Cowin & COMPANY, INC. 
—_ Engineers and Contractors 
Mine Development 
on: 


ABBOT A. HANKS, INC. 
ASSAYERS-CHEMISTS 
SPECTROGRAPHERS 

SHIPPERS REPRESENTATIVES 
1300 Sansome Street 
Sen Francisco 11, California 
EXbrook 7-2464 


ne Plant struction 
a 18th Street SW, 
Birmingham, Alc. Phone 56-5566 
KIRK & COWIN 
RALPH E. KIRK PéRcy G. COWIN 
Mini: and Eng 
One 18th Ss. Birmin Ala. 
Phone: “lets 6-5 


STILL & STILL 
Consulting Mining Engineers and 
Geologists 
24 Union Block — Phone HI 5-0610 
P.O. Box 1512 
Prescott, Arizona 


Alaska 


Arkansas 


GEODYNAMICS INC. 


MAGNETIC-ELECTROMAGNETIC SURVEYS 
PROPERTY MANAGEMENT—MARKETING 
MINING INVESTMENT 
COUNSELLING 
10809) Strathmore Dr., 


anite 8-5620 
Los Angeles 24, Calif. 


RAPHAEL G. KAZMANN 
Consulting Ground-Water Engineer 
Stuttgart, Arkansas 


Fritz Kalmbach 
Consulting Geologist 
P. O. Box 2-6184 


ALASKA AMINERAL CONSULTANTS 


California 


WILLIAM A. O'NEILL 
(Specialist in Placer Exploration) 
Consulting Mining Engineer-Geologist 
Exploration-Valuation-Management 


Anchorage. 
BRoadway 4-7671 


505-8th Ave. 


EDWARD R. BORCHERDT 
and 
C. DeWITT SMITH 


Mining Consultants 


369 Pine Street Bedford Rood 
San Francisco 4, Calif. Lincoln, Mass. 
YUkon 1-0198 Clearwater 9-9571 


Arizona 


Centennial Dev: it Co., see Utah 


Diamond Core Drill Contractors, 
4 


CARTWRIGHT AERIAL 
SURVEYS, INC. 
specializing in 
Color Mapping—Color Mosaics, Using 
Latest Electronic Printers and Zeiss 
Cameras. Altitudes to 36,000’. Topo- 
graphic Maps Made From Color Map- 

ping Flights. 
2574 21st St., Sacramento, Calif. 
Gladstone 1-8491 


THEODORE A. DODGE 
Consulting Mining Geologist 
635 North Third Ave. Tucson, Arizono 


BRodshow 2-8475 


WARREN L. HOWES 
Consultant 


Mining & Metallurgical Plants 
Research, design construction, operations 
Project Management 


‘Appr 


1305 Hillview Dr., Menlo Pork, Colif. 
Tel. DAvenport 5-7752 


JACOBS ASSOCIATES 
Consulting Construction Engineers 
Specialists in tunnel and shoft work 
Estimates — Ana 
ineeri 
and tion plants. 
503 Market Street, San Francisco 5, Callf. 


KELLOGG EXPLORATION COMPANY 


Air, Ground — ‘and Interpretation 
4301 No. Marengo, Altadena, Calif. 


HEINRICHS GEOEXPLORATION CO. 
Mining Oil, Water Consultants & Contractors 
Pa... MAGNETOMETER SURVEYS 
pm om Geology Geochem & Evaluations 

Tucson, Ariz. PH: MA 2-4202 


FAIRCHILD AERIAL SURVEYS, INC. 
Airborne Magnetometer & Gradiometer 
Surveys, Topographic Mapping, Aerial 
Photography, and Photographic Mosaics 
for Mining Exploration 

224 E. —_ St. 30 Rockefeller Plaza 
Los A New York 
Daily ~y Plaza, Rm 1904, 400 W. 

Madison St., Chicago é 


MERRILL W. MacAFEE 
Consulting Engineer 
Chemical @ Metallurgical @ Mining 


LUdiow 3-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Colif 
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APPRAISALS 
ASSAYERS 
CHEMIST 
METALLURGICAL e 


CONSTRUCTION 

CONSULTING 
DRILLING 

REPORTS 


CLAYTON T. MecNEIL, E. M. 
Consulting Mining Engineer 
822 Bank of America Bidg. 
Tel. GArfield 1-2048 
SAN FRANCISCO 4, CALIFORNIA 


Colorado 


E. J. Longyear Co., see Minnesote 


GEOLOGISTS 
GEOPHYSICISTS 
MANAGEMENT 
VALUATIONS 


Fairchild Aerie! Surveys inc., 
see Californic 


ALLEN & GARCIA COMPANY 


47 Years’ Service to the 
Coal and Salt Industries as Consultants, 
Constructing Engineers and Managers 
Authoritative Reports and Appraisals 
332 S. MICHIGAN AVE., CHICAGO 
120 WALL ST., NEW YORK CITY 


0. W. WALVOORD, INC. 
Mill-Design and Construction 
301 Detroit St. Denver 6, Colo. 


Connecticut 


MEISSNER ENGINEERS, INC. 
Engineering, Construction, and 
Financial Services 
for 
Automatic Materials 


Handling, Mini I ic 
Chemical and Plonts 


Bulk Carrier Self-Unioaders. 
w. Washington St. Chicago 6. Ill. 


GODFREY 8. WALKER 
Metallurgical Consultant 
Mineral Dressing & Extractive 
Metallurgy 
Heavy Media a Specialty 
Somerset Lane, Riverside, Conn. 


District of Columbia 


J. Longyear Co., see Minnesota 


CLOYD M. SMITH 
Mining Engineer 
Mine Examinations 
Ventilation Surveys 
Munsey Building Washington 4, D.C. 


Florida 


Pave Weir Co., Inc. 
Established in 1936 
MINING ENGINEERS & GEOLOGISTS 
DESIGN & CONSTRUCTION 
INDUSTRIAL ENGINEERING 


20 N. WACKER DR. © CHICAGO 6, iLL 


Indiana 


HARRY B. ASSOCIATES 


Exploration Ore Dressing 
in Heavy Minerals 
P.O. Box 2432 Lakeland, Florida 


DIAMOND CORE DRILLING 
BY CONTRACT 
and world’s largest manufacturer 
Core and grout hole drilling in coal, 
metal, and non-metallic deposits, both 
surface and underground. 
JOY MANUFACTURING CO. 
Centract Core Drill Division 
Michigan City, Indiana 


JOHN D. MORGAN JR., E. M., PH. D. 
Consultant 

Defense, Economic and Scientific 
Problems 
Box 2206 


Stuart, Florida 
AT 7-1667 


Continued 
on 
page 1128 


DIRECTORY OF 


PROFESSIONAL 
SERVICES 


Alten Consultents 
n cio linois 
Bateman, J. 
B. B. R. Ohio 
Dolbear Company — York 


Co., Inc 
Borcherdt, E. R., Smith, Dew. 
California, Massachusetts 


Burbridge-Pybu 


Burgess, Blandford 


Connon Associates, Harry 


Cartwright Aeri 


Centennial Development Co. 


Cowin & Company, inc. 
Theodore A. 


Eavenson, Auchmuty & Greenwald 


Pennsylvania 


Fairchild Aerial | inc. 
rancis H. Cat 


Frederick, F 


Gustin, J. A. 


ud Massac 
Geraghty, Miller & New 
Gerow, ron G. 


& Assocs. Virginie 


Heyl, George &. 


Howes, Warren L. _. 


Jones, Philip L. 
Joy Manufacturing Co. Indiana 


Kotuma Mining Ltd. __Br. E. Africa 
Kazmonn i G. 
Kellogg Exploration Company California 
Kirk Cowin Aleboma 
Ledoux & Company _ 


New Jerse mee | 
Leggette, & Graham _ New Y 


Lelond, George 


Longyear Company, E. J. 
te 


Loofbourow, 


New Mexico 


Minnesota 
MacAftee, Merrill W. California 
McClintock, R. S. Wao 
McNeii, Cleyton T. lifornia 
Meissner Engineers, inc., John F. _ Illinois 
Miller, Inc., Arnold H. _ New York 
Moos, Stonley, M. Mexico, Texas 
Morgan, Jr., John D Flori 
Morrow, J. 8 tania 
Mott Core Drilling Co. West aus 
O'Donnell & Schmidt ork 

Michigan 


Drilling Company 


Smerchanski, M. G. 
Smith, C. DeW., & Borcherdt, E. R. 
California, 


Smith, Cloyd M. of Columbia 
& Pennsylvania 
Arizona 
Talbot, H. L. ‘Massachusetts 
Thoenen, J. Tennessee 
Walker, Godfrey 8. Connecticut 
Walvoord, Inc., 0. W. Col 
Weir Company, Iinois 
Willioms, J. i. G. Assoc. Washington 


See pages 1128 and 1129 
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Aleboma 
Ge —~ 
tts 

ork 
ois 
Hanks, Inc., Abbot A. California 
ge Heinrichs Geoexploration Company Arizona 
New York 
California 
Jacobs Associotes Californie 
aston W Ney 

Minnesota 
Minnesota 
b Lottridge-Th s & Associotes Utah 

Peugnet, Amedee A. issouri 
Pickering, M. Minnesota 
Pitkin, Inc., Lucius New_York 
Sawyer, Thorp Arizona 
Seel, Charlies P. 
Sharpstone, David C. Rhodesia 
Shedwick, Jr., William 4. Mexico 
Shenon and Full Utah 

‘hi Wolf, Harry J. New York 
Woods, Basil K. Massochusetts 
. Woomer & Associates, J. W. Pennsylvania 
| 


PROFESSIONAL SERVICES CONTINUED 


For other items, 
see 


pages 1126 and 1127 


H. M. PICKERING 
Registered Professional Engineer 
Mining Consultant 
Truck Haulage & Crushing Plants 
2121 Sth Ave. East, Hi . Minn. 

AM 3-5153 


GEORGE R. HEYL 
Consultant 

Mining Geol Petroleum Geology 

Australia ritish Isles, Latin America 

P.O. Box 582 New Paltz, New York 


Massachusetts 
Edword R. Borcherdt & C. DeWitt Smith, 
see California 


anna 


Information 
Minerals, Oil and Gas 
Investigation 
122 Islington Rd., 66, Mass. 


Missouri 


LEGGETTE BRASHEARS & GRAHAM 
Consulting Ground-Water Geologists 


Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue, New York 17, N. Y. 


PHILIP L. JONES P.E. 
Consultant 
Mineral Economics & Mineral Dressing 
Examinations, Research, Engineering 


Bruce Williams Labs., Box 552, Joplin, Mo. 


Tel. MAytair 3-1556 


H. L. TALBOT 
Consulting Metallurgical Engineer 


Extraction and Refini ao Base Metals 
Specializing in Cobalt and Copper 


Room 911 Washington Street 


AMEDEE A. PEUGNET 
CONSULTING MINING ENGINEER 
Telephone MAin 1-1431 
705 Chestnut St. St. Louis 1, Mo. 


ARNOLD H. MILLER INC. 
Consulting 
Mine, Mill and Industrial Investigations 
Improvement Design and Recommendations 


Cable: “ALMIL” Tel. COrtlandt 71-0635 
120 Broadway New York 5, N. ¥. 


Nevada 


O'DONNELL & SCHMIDT 
Mining Consultants 
165 Broadway Tel. BArclay 7-6960 
New York 6, N. Y. Cables: EXAMIMINES 


BASIL KIRKLAND wooos 
Consulting Geologist 
Serving the Investment Fieid 
Investigations—Examinations 
122 Islington Rd., Auburndale 66, Mass. 
LAsell 7-1390 


W. P. JOHNSTON 
Consulting Mining Geologist 
210 West Second St., Reno, Nevada 
Tel.: FAirview 9-2302 or FAirview 2-0751 


Michigan 


New Jersey 


LUCIUS PITKIN. INC. 


7 FUL 
Cable Nikti Pp 


FRANKLIN G. PARDEE 


LEDOUX & COMPANY 
Chemists Assayers Spectroscopists 
SHIPPERS REPRESENTATIVES 


HARRY J. WOLF 
Mining and Consulting Engineer 
Examinations—Val t 
3 Glenwood St., Little Neck 63, N. 
Cable; MINEWOLF Tel. HUnter 2- seus 


Mining Geologist Mine Exa tion Ai 
P.O. Box 8 Cryst! Falls, Mich. 359 Alfred 
Minnesota 


THERON G. GEROW 


MINING CONSULTANT AND 
ENGINEER 


1705 Morgan Avenue South 
Minneapolis 5, Minn. 
Telephone: FRanklin 7-4811 


New Mexico 


GEORGE R. LELAND 
Registered by written examination 
ee Engineer & Geologist 


nd Latin America 
P.O. Box Albuquerque, N.M. 


Ohio 


E. J. LONGYEAR CO. 
Geological pd Mining Consultants 


76 ber Bldg Street___. is, Minn. 


Grayba 17, N. Y. 
Colorado B Colo. 
77 York Street_ Toronto, Ont. 


129 Ave. de Champs-E P a 
Zeekant 35 se, ‘Holland 


New York 


Alien & Garcia Co., see Illinois 
Aerial 


E. J. uenepene Co., see Minnesota 


B. B. R. DRILLING CO. 
National Road West 
St. Clairsville, Ohio 
Diamond Core Drilling 
Contractors 
Mineral Foundation 
Cores Guaranteed Testing 


R. L. LOOFBOUROW Min. 


Site Testing — Plans — Estimates 


Underground Construction — Mining 
Mine Water Problems 


4032 Queen Ave. So. Minneapolis 10, Minn. 


BEHRE DOLBEAR & COMPANY, INC. 
Geological, Mining and Metallurgical 
Consultants 


11 Broedwoy New York 4, N. Y. 


Pennsylvania 


ABE W. MATHEWS ENGINEERING CO. 
Iron Ore Concentration Plants 
Materials Handling Systems 
Design and/or Construction 


Hibbing 


GERAGHTY, MILLER & HICKOK 


Consulting Ground-Water Geologists 


Evaluation of Ground-Water Supplies 
Recommendations for the Solution of 
Ground-Water Problems 


110 East 42nd St. New York 17, N. Y. 


EAVENSON, AUCHMUTY & 
GREENWALD 
MINING ENGINEERS 
Mine Operation Consultants 
Coal Property Valuations 
2320 Koppers Bidg. Pittsburgh 19, Pa. 
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Mineralogists 
Assayers—Chemists—Spectroscopists 
Shippers’ Representatives 


J. B. MORROW 
COAL CONSULTANT 


Oliver Bldg. Pittsburgh, Pa. 


J. & ASSOCIATES 
ineering Consultants 
Minis Trent Avenue 


PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Explorations. Soave In- 
dustrial Woter Supply. Pros- 
pecting Large Diameter Shofts. 


Reports 
1205 Chartiers Ave., Pittsburgh 20, Po. 


BOOTH COMPANY, INC. 
Metallurgical & Chemical Engineers 
Pient Operation and Testing 


333 W. 


14th So. St. 


Salt Lake City 15, Utah 


Spokene, 
Phone: Ke 55148 Cable: Wiimet 


SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, Pa. 
Diamond Drill Contractors and 
Manufacturers 


Core borings for testing mineral 
deposits in any part of the world. 


CENTENNIAL DEVELOPMENT CO. 
Consulting Mining Engineers 


Eureka, Utah 
Tucson, Arizona 


and Contractors 


Eureka 560 
MAine 2-4202 


J. W. WooMeEr & ASSOCIATES 
Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 
Henry W. Oliver Bidg., Pittsburgh, Pa. 


LOTTRIDGE-THOMAS 
& ASSOCIATES 


Professional Engineers 
705 Judge Building 


SALT LAKE 


CITY 11, UTAH 


PRODUCTION AND MANAGEMENT 
SPECIALIST 
ROGER V. PIERCE 
Underground Mining Methods, Cost 
s uction 


Cutting 


jurveys—Prod' 
—Mine Mechanization—Mine Manage- 


ment. 
808 Newhouse 


Salt Lake 


38-5373 


EMPIRE 
ity 4, Utah 


SHENON AND FULL 


Consulting Mining Geologists 
1351 South 2200 East 


Texas 


Stanley M. Moos, see Mexico 


Virginia 


BURBRIDGE—PYBURN 
Consu 


Engineers & 
etroleum 
Southwestern U. S. & Latin America 
Mills Bidg., El Paso, Texas Tel. Ke 3-474) 


GUY E. INGERSOLL 
Professional Engineer 
in Texas, Arizona and New Mexico 


J. A. GUSTIN & ASSOC. 
CONSULTING ENGINEERS 


Mill Design, Structural and Foundation 
Engineering, Fine Particle Processing 
Systems, Industrial Minerals Technology, 


Cement, Lime and 
Surveys, Reports and Investigations 


regate Plants, 


KARL A. RIGGS, PH.D. 
CONSULTANT 


DOMESTIC FOREIGN 


Appraisals, Geology, & Petrography 
& Airphoto interpretation 
"FRanklin 
1-9803 
Dalles, Texes 


Martinsville, Mercury 
Washington 


West Virginia 


DIAMOND CORE DRILLING 
CONTRACTORS 
Testing Mineral Deposits 
Foundation Borings 
MOTT CORE DRILLING CO. 
Huntington, W. Va. 


M. G. SMERCHANSKI 
Consulting Mining Geologist 
Registered Professional Engineer 
411 Childs Bidg. Winnipeg, Manitoba. 
Phone: Whitehell 2-6323 


Mexico 


STANLEY M. MOOS 
Mining Engineer 
Feasibility Reports and Economic 
Surveys in Mexico and Central America 

Houston, Texas Mexico, oy, 


P.O. Box 19217 
Tel: HO 8-6520 Tel: 46-67-97 


WILLIAM J. SHEDWICK, JR. 


Mine and Geologic Reports 

i America 
New J License 2744-0 
20-304 Mexico 1, D.F. 


KATUMA MINING LIMITED 


Metal and Ore Brokers 
Mining Consultants 


Nairobi Ken 
|_P. 0. Box 1737 Cables “EXPORTER” 


Southern Rhodesia 


Spokane, Wash.—Globe, Ariz 
DIAMOND Cone Da DRILL CONTRACTORS 
mond Bits—Drilling Accessories 
R. ‘MeCLINTOCK DIAMOND DRILL co. 
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DAVID C. SHARPSTONE 


MINING ENGINEER and GEOLOGIST 
Bulawayo So. Rhodesia 
P. O. Box 2450 Cables: Minexams 


Ee E. J. Longyeer Co., see Minnesote 
Consulting Geologist 
80 Richmond St. W. 
Toronto 1, Canada EMpire 4-3182 

Salt Lake City 8, Utah 

‘ J. R. THOENEN Telephone HUnter 4-725! 
Philip J. Shenon Rey P. Full 

Concord, Tennessee 

Europe 

at E. J. Longyeer Co., see Minnesota 


Allie 
Bert S. Gittins Adv., Inc. 


1042, 1043 


Allis-Chalmers 
Klau-Van Pietersom- -Dunlap, Inc. 


American Brattice Cloth Corp. 
Tri-State Adv. Co., Inc. 
American Cyanamid Co. 1072, 1073 
James J. McMahon, Inc. 
American Manganese Steel Div. 
American Brake Shoe Co. 1060, 1061 
The Griswold-Eshleman Co. 
American Mine Door Co. 
Ray Sayre Advertising Agency 
Anaconda Co., The 
Kenyon & Eckhardt, Inc. 
Armour & Co., Chemical Div. ° 
Foote, Cone & Belding 
ASEA Electric ine, 
Mann-Eil lis, Inc. 
Atlas Car Manufacturing Co. . 
Howson Advertising 
Atlas Copco 1074 
John Mather Lupton Co., Inc. 
Bixby-Zimmer ineering Co. : 1118 
Becht & Brenaering Inc. Adv. 
damson & Assoc. 
Bucyrus-Erie Co. 
Bert S. Gittins Adv. Inc. 
Buell Engineering Co. ° 
Hicks & Greist Inc. Adv. 
Calumet Div. of Calumet & Hecla Inc. ? 
Gray & Kilgore Inc. Adv. 
Card Iron Works, C. S. 1048 
Mosher-Reimer-Williamson Adv. 
Agency Inc. 
Caterpillar Tractor Co. 1055, 1070 
. W. Ayer & Sons, Inc. 
Chain Belt Co. 1049, 1119 
The Buchen Co. 
Christensen Diamond Products Co. 
Finlayson-Brown Advertising Inc. 
Coates Steel Products Co. 
Hebert-Robinson Inc. Adv. 
Colorado Fuel & tron C The af 
Doyle, Kitchen & leCormick, Inc. 
Continental Conveyor & Equi nese Co. ° 
Sparrow Advertising 
Deister Concentrator Co., Inc. 1056 
Louis B. Wade, Inc. 
| mt Co. 
len E Broyles Co., Inc. 
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announcing the new 


WEMCO-SiEBTECHNiK 


VIBRATORY CENTRIFUGAL DRYER 


continuous feed, high-capacity, low cost-per-ton 


SOLIDS-LIQUID SEPARATION 


VIBRATORY ACTION 
Flow of material through the dryer is controlled by 
axial drum vibration. This action distributes ma- 
terial evenly over the entire screen surface, assur- 
ing positive and uniform discharge without need 
for a scraper spiral; a usual source of maintenance 
and degradation. Vibratory action also safeguards 
maximum drying efficiency by continually break- 
ing up capillary cavities in the material. 


HORIZONTAL DESIGN 
Low machine height plus entirely horizontal serv- 
ice requirements enables the WEMCO-SIEBTECH- 
NIK DRYER to be installed in areas where head 
room is minimal. Because solids are discharged 


50 Church Street, Room 877 
New York 6, New York, REctor 2-9595 


western 


Western Machinery Company 
650 Fifth Street, San Francisco 7, California 


Here's why this new unit offers greater profit potential. 


For complete information, write for Bulletin 01-81 or contact your nearest WEMCO representative. 


in a vertical plane, finished materials can be di 
rectly ejected to conveyor belts without special 
funnels. Horizontal design also facilitates obser 
vation, and easy access to all parts of the drive 
and screening mechanism. 


ACCELERATED FEED 
Solids to be dewatered are charged into the ma 
chine through a rotating conical intake head. Here 
they are accelerated in a spiralling path, then 
gently applied to the surface of the drum, elimi 
nating undesirable impact, degradation and wear 

Proven in world-wide operation, the WEMCO- 
SIEBTECHNIK DRYER is one of today's top equip- 
ment investments for solids-liquid-separation. 


2018 First Avenue, Hibbing, Minnesota 
AMbherst 3-7661 


other offices in: 


New York Toronto 


Hibbing 


Paris 
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These TYLER screens float- 
so you save structural costs 


This battery of Tyler vibrating screens, in a plant of the latest 
design, is handling copper ore at a high production rate, and 
does its work without transmitting vibration to the base 
frame of the screen. 


The vibrating screen body—as well as the drive shaft—floats 
on special rubber mounts. And moving parts are designed 
to be in dynamic balance at all times. With all the machine’s 
energy being used to separate the materials, there’s no need 
for secondary building structures and supports. Many 
Ty-Rock screens rest in operating position by their own 
weight without any bolted attachments. 

Ask your Tyler representative to give you full informa- 
tion—and recommend equipment perfectly matched to your 
needs. That’s Tyler Screening Service. 


TYLER 


The W. S. TYLER Company: Cleveland 14, Ohio 

OFFICES: New York + Chicago + Boston + Philadelphia « Atlanta + Dallas « Los Angeles + San Francisco 

Baltimore + Birmingham + Houston + Minneapolis « Pittsburgh + Salt Lake City « The W. S. Tyler Company 
of Canada, Limited, St. Catharines, Ontario « OFFICE: Montreal 


WOVEN WIRE SCREENS - SCREENING MACHINERY 
TESTING SIEVE EQUIPMENT 
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